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At sea, the quality and performance of Britisn seapower is unchallenged 


ENSURES TOP SET PERFORMANCE WITH DEPENDABLE 


Small wonder, therefore, that the 
Radio Communication and Navi- 
gational Equipment of the crack 
liners, such as “Queen Elizabeth” 
and “Queen Mary” are equipped 
solely with dependable BRIMAR 
Valves. 

Wherever the White Ensign flies 
in famous British ships, sub- 


marines, aircraft of Her Majesty’s RADIO ENGINEERS 
Navy, BRIMAR Valves are daily Your reputation is in 
demonstrating their utter relia- safe hands when you 


specify BRIMAR 


bility under strenuous conditions 
Valves. 
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They know 
he’s good 


because he’s using the best 


baat 


... RCA RECEIVING TUBES 


The public doesn’t look behind a TV set very often. But when they watch 

you at work, it’s reassuring to see the familiar red and black carton with that 

RCA trademark. The one thing the public does know about electronics 

and electronic products is that RCA is the outstanding name and company 
in the field. To benefit from the confidence that iesser 
known brands could never instill in your customers, latch 
on to RCA’s “built-in”? reputation—your calling card to 
customer good-will. Your RCA Distributor carries a full 
line. Next time you order tubes, specify... RCA. 


N.Z. Agents: 
AMALGAMATED WIRELESS (AUSTRALASIA) N.Z. LTD. 


P.O. Box 830, Wellington ;and Auckland, Christchurch, Dunedin and Paimerston North. VRI6 
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PHILIPS Variable transformers 


Philips variable transformers are designed and 
manufactured with such care that they will give 
reliable service over a long period of life. They 
are available mounted in a durable, attractive 


case or without the case for panel mounting. 


%* Can be mechanically coupled for — series, 


parallel or 3-phase (star connected) operation. 
Accurate and uninterrupted regulation. 
Individual units rated up to 2 kVA. 


Low weight, small dimensions. 


Oe ae 


Continuously variable from zero up to 207% 


above input voltage. 


* Highly efficient due to extremely low “no- 


load” losses. 


_%& Toroidally wound. 


IMPORTANT! Ries 


Recently released overseas and an ESSENTIAL * Suitable for gangtag and combining. 


for all TV service work is the new Philips 
double-wound ISOLATING variable transformer. * All models available ex stock. 


These transformers have a power rating of 
350 watts which is more than sufficient for 
all TY service work. They are available for ——— 
bench mounting complete with fusing and 
voltmeter, or for panel mounting. Further 
particulars on request. Limited stocks only 


are available. IV rite or telephone today for further particulars. 


Illustrated catalogue available. 


ELECTRONIC DEVELOPMENT = ** ™ 62, Tistere se2 


P.O. Box 9338, Telephone 545-082, 


AND APPLICATIONS CO. LTD. + ae 
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High Speed 
Low Gost 
Coil winding 


A4.0 


DOUGLAS and MACADIE 


"Dai 


MACHINES way 


The “DOUGLAS” L.M.W. 
Fully-Automatic 


MULTI-WINDER 


This machine is designed for the high speed produc- 
tion of large quantities of coils with or without paper 
interleaving. It will wind a number of coils simultan- 
eously and is fully automatic in operation. Also it will 
wind a very wide range of coils such as are required 
by the Radio,,Communications and light Electrical 
Engineering Industries. 


RANGE OF COILS: It will wind round, square or 
rectangular coils from 4 in. (13 mm.) to 6 in. (152 mm.) 
in length, and up to 44 in. (114 mm.) diameter or 
diagonal can be wound, with or without paper inser- 
tion. Up to 12 coils can be wound at one time, the 
total winding length of the machine being 15 in. (381 
mm.) and 12 reel carriers are provided. 


RANGE OF WIRE: From 47 s.w.g. (0.002 in. - 0.05 
mm.) to 26 s.w.g. (0.018 in. - 0.46 mm.) 


WINDING SPEEDS: The variable speed motor 
fitted allows for winding at headstock speeds up to 
2,000 r.p.m. 


The full specification of this machine is available 
on request. 


A copy of our complete Catalogue 
will be sent to interested executives 
on application to sole New Zealand 
Distributors: 


THE NATIONAL ELECTRICAL AND ENGINEERING CO. LTD. 


AUCKLAND ¢ HAMILTON ¢ ROTORUA ¢ NEW PLYMOUTH #¢ WANGANUI ¢ HASTINGS ® WELLINGTON ¢ CHRISTCHURCH * DUNEDIN ¢ INVERCARGILL 
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Letters from Readers 


KITSETS OR DO-IT- 
YOURSELF 
Sir, 

I have »* read with 
interest the construction 
articles in Radio and 
Electrical Review. 

As I am interested in 
getting the very best for 
as little as possible, I 
question the usefulness of 
buying parts and assemb- 
ling units from scratch 
when one can buy a Simi- 
lar unit in kit form plus 
the chances of getting a 
much more successful 
piece of equipment. From 
a practical view such 
articles are quite useless 
except as purely and 
strictly reading matter. 

Pea BULLEN: 
Wellington. 


This type of article is 
dedicated to the man who 
wants to do it himself, 
who doesn’t get quite the 
same satisfaction out of 
building a kit and fo!llow- 
ing instructions—the con- 
structor who wants. to 
modify and adapt, the man 
who wants to try new 
things. What do. other 
readers think? —Ed., 


BOB’S SERVICE SHOP 
Sir, 

I would like to express 
my appreciation of the 
article Bob’s Service Shop 
currently appearing in R. 
and E. 


As a servicemen myself 
I can appreciate those 
stories having had rather 
similar experiences in 
dealing with the _ public. 
In spite of the fact that 
radios have long since be- 
come “part of the furni- 
ture,” it still doesn’t pre- 
vent people from being ex- 
tremely gullible when it 
comes to electronic equip- 
ment. 


I liked the story of the 
Green Ray Health Box 
and look forward to many 
more laughs. Servicemen 
need them, sometimes, to 
keep sane. 

SERVICEMAN. 
Auckland. 


Question, Box 


(Answers to 


MR. S. LEONARD 
TAYLOR: 

Regarding your query 
in July R. and E. concern- 
ing Electrolytic Capaci- 
tors, we hope that the fol- 
lowing will be of help:--— 

The outstanding feature 
of the electrolytic capaci- 
tor is the large capacit- 
ance which can- be ob- 
tained in a given volume, 
particularly at lower 
operating voltages. This 
large capacitance is pro- 
duced because the dielec- 
tric is formal on the sur- 
face of the positive elec- 
trode, usually aluminium 
and consists of an _ ex- 
tremely thin oxide film, 
the thickness of the film 
being proportionate to the 
voltage used in forming 
the film; the capacitance 
which is inversely propor. 
tionate to the thickness of 
the film will also be in- 
versely proportionate to 
the applied voltage pro- 
ducing the film, and there- 
fore unlike condensers 


correspondents ) 


with solid dielectrics, such 
as paper, whose capacity 
varies little with applied 
voltage up to the recom- 
mended maximum. 

A further interesting 
point applies to electro- 
lytics using etched foils 
to increase the surface 
area of the’ electrodes. 
The increase in Capacity 
in this way is also affected 
by the applied voltage be- 
cause with lower voltages 
the oxide film is so thin 
that it readily follows the 
contours of the etched sur- 
fece, and the electrolytic 
which is the other elec- 
trode is semi-liquid and 
therefore able to follow 
the contours of the etch- 
ing and make contact over 
the whole area. At higher 
voltages the thicker oxide 
film bridges the small 
gaps or valleys, thereby 
reducing the surface area 
and consequently the ca- 
pacity. 

THE TECHNICAL 
EDITOR. 
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ON: LAND 


IN THE AIR 


ON THE SEA 


UNDER THE SEA 


RIMAR 


VALVES 
TELE DUBES 


Brimar techniques and Brimar experience have 
produced one of the world’s finest ranges of 
replacement valves. 


PERFORMANCE PROVEN IN ACTUAL CIRCUITS 


on land, at sea, in the air... in industry . . 
in the services anywhere reliability means 
lives, you'll find Brimar Valves. 


Now is the time co BRIMARIZE / 


*Remember, to Brimarize is to improvise, 
by utilizing Brimar equivalents. 


STANDARD TELEPHONES & CABLES 
PTY. LTD. 


Auckland Box 571 — Upper Hutt Box 140 
Christchurch. Box 983 —_ Wanganui Box 293 
New Plymouth Box 344 a Hawera Box 283 
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Standard Power Transformers 


FOR RADIO AND AMPLIFIERS, AVAILABLE 
IN FLAT OR VERTICAL MOUNTINGS 
Except where stated all 230 V. Primary 


C) 


PI? cal 150/150 V 30 Ma. 6.3 V 2 Amp. 

PIS82 220/220 V 40 Ma. 6.3 V 2 Amp. 

PT, .03 260/260 V 60 Ma. 6:3 °V 2 Amp 

PT 4 280/280 V 60 Ma. 6:3.V 2 Amp. 5 V 2 Amp. 

PTs 350/350 V 60 Ma. 6.3 V 2 Amp. 5 V 2 Amp. 

PT 6 115 /ESsV 65 Ma. Cray 1 Amp. 

PT 7 115/V 4 Wave 65 Ma. 

PT 8 280/280 V 80 Ma. 6.3 V 3 Amp. 5 V 2 Amp. 

PT 9 310/310. V. 80 Ma. 6.3 V 3 Amp. 5 V 2 Amp. 

PT 10 350/350 V 80 Ma. 6.3 V 3 Amp. 5 V 2 Amp. 

PT 11 310/310 V 100 Ma. 6.3 V 4 Amp. 5 V 2 Amp. 

BT 2 350/350 V 100 Ma. 6. 3a 4 Amp. 5 V 2 Amp. 

PT 13 310/310 V 125 Ma. 6:35 4 Amp 5 V 3 Amp. 

PT 14 310/3102V 150 Ma. 63a 5 Amp. 5 V 3 Amp. 

ab a 400/400 V 150 Ma. 6:3 aVGT 5 Amp. 5 V 3 Amp. 

PT 16 400/400 V 150 Ma. 6.3. 2VCI. 2 Amp. 5 V3 Amp. 6.3 V 4 Amp. 

Piast 450/450 V 150 Ma. Gis CE 2 Amp. 5 V3 Amp. .6.3.V 4 Amp: 

PT 18 450/450 V 200 Ma. 638VGl 2 Amp. 5 V 3 Amp. 6.3 V 4 Amp. 

PT 19 500/500 V 200 Ma. O.3eV.CT: 2 Amp. 5S..V_3“Amp.- > 6:3° V_ AN Arges 

PT 20 595/525 Vv _ 350 Ma. 

(500 V DC) Choke Input 
PT seal 890/890 V 250 Ma. 
(7501V DG) Choke Input 

PT 22 295/295 V 360 Ma. GS EY. 10 Amp. 5 V 3 Amp. Sec. Tapped 

240/240 V 


Suitable for use with either RCA or Philips TV Kits Primary 0.210, 220, 230, 240 V. 
PT 23 Deleted 


PT 24 Pri. O-230-270 V rope fea 5 Amp. 6.3 V 5 Amp. 5 V 2 Amp. 
Used in TV Receiver with Mains Rectification. 

Piezo 115 V 360 Ma. 12.6 V 5 Amp. CT used with Silicon Diodes in Voltage Doubler Circuit. 

PT 26 280/280 V 80 Ma. OSEV 4 Amp. Pat Re acd Mad 

PT anes 280/280 V 125 Ma. 6.3 V 5 Amp. CinO.35Vi ela 

PT 28 280/280 V 175 Ma. fo fers pa NY 4 Amp. Gi6,3. Vranas CT 5: aaa 


AUCKLAND TRANSFORMER CO. LTD. 


20 EDEN STREET, NEWMARKET, AUCKLAND 
TELEPHONE 51-307 Telegrams: “TRANSFORMA,” Auckland 
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FIRST AGAIN! 


NEW KITS. .*. 


NEW GUARANTEE... 


NEW CATALOGUE... 


p LEaER, 


Forty new kits have joined the HE ATHKIT 
Range now the most complete line of quality 
Electronic Equipment in kit form. 


We guarantee you can build any HEATH KIT 
and have it perform to factory specifications. 
Now you can buy in complete confidence. 


WRITE NOW FOR YOUR NEW FLYERS ETC. 


COMPLETE IN THEMSELVES—NOTHING ELSE 
TO BUY AND NOW A LARGE NUMBER WITH 
230 VOLT TRANSFORMERS. 


TRIED AND TESTED—-ACCEPTED BY GOVERN- 
MENT DEPARTMENTS THE WORLD OVER—- 
EXTENSIVELY USED BY U.S. ARMED FORCES 
AND WHEREVER FINE ELECTRONIC EQUIPMENT 
AT A REASONABLE PRICE IS REQUIRED. 


YOU TOO CAN OWN A HEATHKIT 


WRITE NOW OR GET 


IN TOUCH WITH OUR DISTRIBUTORS— 


TRICITY HOUSE 
D. WARRING 


- CHRISTCHURCH 
TE AWAMUTU 
OR 


P. H. ROTHSCHILD & CO. LTD. 


83 Pretoria Street, Lower Hutt, 


P.O. Box 170. Telegrams: “FRANDS” 


Ist OCTOBER 1961 


Rolling Back The Horizons... 


Some time ago we examined the num- 
ber of licensed amateurs per 1,000 
population in the Commonwealth 
countries and the United States of 
America. We were rather surprised 
to discover that New Zealand has one 
of the highest ratios of amateurs to 
population in any country in the 
World. It seems, however, that this 
ratio is not evident in the occupancy 
of the amateur allocation above 50 
megacycles, which at the present time 
has not exhibited any marked increase 
in interest or occupancy over that of 
five years ago. This has not been the 
case overseas however. 


At the conclusion of World War 2, 
the large amount of surplus equipment 
available locally provided the impetus 
for activity in the six and two metre 
bands. With this ‘‘new’’ equipment 
the range of Very High Frequency 
Communication increased by leaps and 
bounds. 


Better antennae, more stable con- 
verters, and more transmitter power 
seemed to be the order of the day in 
the early 50’s. However, V.H.F. was 
still in the doldrums, and it was not 
until the period of the International 
Geophysical Year that V.H.F. really 
came into its own. Round the world 
DX. on 50 mc/s was now the rule 
rather than the exception, with many 
paths as good as on 10 metres. As many 
as a dozen countries were contacted 
from New Zealand and ‘‘ Worked All 
Continents’’ became a real possibility, 
with a number of Northern Hemis- 
phere amateurs being successful. 


On the higher frequencies great ad- 
vances were made. California to 
Hawaii was worked first on 144 me/s, 
then 220 me/s, and again on 420 iiic/s. 
The two men who accomplished this 
were awarded the highly coveted 
‘‘Edison Award” for their work. 
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In 1958 the first moon reflection 
work was done at Jodrell Bank, Iono- 
spheric scatter and meteor trail reflee- 
tion circuits were commonplace and 
space communication and telemetering 
circuits became important with the 
impact of Sputnik I. 


In aviation, on the sea and on the 
land, both for military and commercial 
purposes V.H.F. was called upon. in- 
creasingly to play its part. 


Nowadays we have V.H.F. -and 
U.H.F. T.V. an everyday affair, micro- 
wave links carrying hundreds of con- 
versations, erystal controlled radar 
transmitters with peak powers meas- 
ured in megawatts and ranges of hun- 
dreds of miles, and earth-moon-eartti 
communication circuits and reflection 
from other satellites a commonplace. 
V.H.E. has matured to adult status and 
portends a future brighter than any 
other communication medium, with 
parametric amplifiers, masers, horn 
and parabolic antennae being some of 
the new tools for the V.H.F. man. 


Hams overseas have played their 
part in this surge of development with 
the latest and most ambitious project 
to date—an amateur satellite—now 
well under way. Already the radio 
equipment in this satellite, called ‘‘Pro- 
ject Oscar,” has been tested by towing 
the equipment at varying altitudes 
with an aircraft. Admittedly amateurs 
in this country have been handicapped 
due to the general lack of modern 
components, but this problem is not 
insurmountable. What we lack in 
equipment could at least be made up 
for in enthusiasm. It is now up to 
the amateurs of New Zealand to show 
their friends in other countries that 
they too can make use of their ability 
in utilising this now highly prized and 
useful: region of the radio spectrum 
and play their part in ‘‘Rolling back 
the Horizons.’’ 

z —IH.S. 
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modern industry ee cee SSE ea 


demands 
ROHDE & SCHWARZ PRECISION INSTRUMENTS 


meet the demand .. . 


Field Strength Meter Type HUZ is a compact portable instrument 
with continuous tuning 47 to 225 mc/s. Sensitivity 1 uV to 100mV. 
Demodulates AM and FM. Operates from self contained recharge- 
able batteries. Ideal for TV field strength measurements. 


Signal Generator Type SMAF for 
AM, FM and TV application. Fre- 
quency range 4 to 300 mc/s. Ac- 
curacy +— 1%. Output 0.05 uV to 
50mV. Video Modulation range 
0-6.5 mc/s. 


eee 


Type HUZ 


Rohde & Schwarz produce a complete 
range of measuring control and com- 


Type SMAF munications equipment 


174. GREAT NORTH ROAD, AUCKLAND, W.1. 
(OVERSEAS) LTD. PHONE 16-189 P.O. BOX 5146 


E14/HP 


magnetic recording 
the world’s finest 
tape. 


There is a terrific demand for Emitape 
Lg _ and supplies are always limited. We 
_ = . | advise you to buy it whenever possible 
: and be certain of having adequate stocks. 
j/ Three different grades 

/  EMITAPE "'88"'—General Purpose 

{|  EMITAPE ''99"—Long Play 

| EMITAPE ''77''—Professional Grade. 

af Full range of EMITAPE accessories, includ- 
/ ing jointing compound and empty plastic 
spools also available. 


suitable for 
all tape recorders 


EMITAPE is used in the World Famous Studios of “His Master's Voice", Columbia Parlophone, etc., and by the leading Broadcasting 
Organisations throughout the World. 


HIS MASTER'S VOICE (N.Z.) LTD. “c= 


Hamilton 
Wellingten Dunedin 
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N June 1959 this Magazine 
carried an article’ entitled 


‘*Nuvistor—the New Look in 
Electron Tubes.’’ At the com- 
mencement of that article the fol- 
lowing introduction was written 
—‘One might almost be excused 
for believing that the tremendous 
development in transistors has 
brought to a standstill the fur- 
ther development of conventional 
electron tubes but as this article 
shows, nothing could be further 
from the truth.’’ 


A TWO METRE 
CONVERTER 
USING THE 
NEW 
NUVISTOR 
TRIODE 


By IRVING H. SPACKMAN, A.M.I.R.E., 
ZLIMO. 


The title ‘‘Nuvistor’’ has been 
coined by the Radio Corporation 
of America to cover quite a start- 
ling new development in the 
manufacture of Radio Valves. 


Development of the ‘‘Nuvis- 
tor’’ series proceeded steadily 
with advance information being 
released about the first small gen- 
eral purpose triode under the 
number 7586. The next tangible 
evidence of these tubes was in the 
middle of 1960 when we received 
information that the 6CW4 Nuvis- 
tor Triode was being produced in 
production quantities for use as 
an R.F. stage in high perform- 
ance T.V. Tuners. In the U.S.A. 
there were several articles pub- 
lished deseribing the use of the 
6CW4 as an R.F. pre-amplifier. 
About this time we also found 
that the 6CW4 was to become 
available in this country, so a pair 
of these tubes were procured for 
experimental use. 


The 6CW4 appeared to be ideal 
for V.H.F. converter use for the 
following reasons :— 


1. The tube was_ physically 


small, thereby ensuring short 
leads and small socket contacts. 


—essential for V.H.F. use. 


2. The tube operated without 
any cathode bias, thus allowing 
the cathode to be directly earthed ; 
a good feature. The bias was 
provided by a grid resistor. This 
also served as protection for the 
tube in the presence of strong 
R.F. fields. 
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The converter described here 
is, with the exception of the 
6CW4 R.F. stage, identical in de- 
sign and construction to a simi- 
lar one built some months ago 
and using as the first R.F. tube 
a 6J4, in the grounded erid con- 
figuration. This was the final pro- 
duet of a number of previous con- 
verters using a wide range of 
V.HLF. R.F. amplifier tubes in a 
variety of different circuits. 


With the exception of the 
planar type triodes such as the 
416A and the very high slope con- 
ventional triodes such as the 


Top view of chassis layout. The Nuvistor triode can be seen left centre and the 


crystal at top right. 


53. The tube had small inter- 
electrode capacities, thereby per- 
mitting good L/C ratios to be 
achieved in the interests of high 
eain. 


4. The mutual conductance of 
12.5 mA/V was attained at the 
relatively low plate voltage of 70 
volts and 8.5 mA plate current. 
Thus the tube appeared on paper 
anyway, to be inherently quiet. 


At the beginning of this year, 
overseas journals described 
equipment using the 6CW4 and 
evaluated its performance 
against other tubes, whilst in 
England, several firms specialis- 
ing in V.H.F. equipment com- 
menced manufacturing R.F. pre- 
amplifiers and converters using 
the tubes, so it appeared that this 
tube now warranted further at- 
tention. 


417A, virtually every tube that 
the author could locate locally 
that was suitable for V.H.F. R.F. 
use was tried and tested. 


It was against this 6J4 
erounded grid R.F. stage that the 
new tube was to be tried, side by 
side under as near identical con- 
ditions as were practicable. The 
existing converter had performed 
well receiving signals from as far 
away as 240 miles under average 
conditions. The noise figure had 
been measured and found to be 
close to 4db. The performance of 
the new converter will be dis- 
cussed later in the article. 


Construction of the Converter 


Any person wanting to build 
this converter will find that with 
the exception of the erystal, all 
other parts are available through 


10 - GRADO” &. “ELECTRICAL 


most radio parts suppliers. The 
crystal used was one of a number 
purchased in England on the sur- 
plus market and still currently 
available. Although not giving 
as high an image ratio as desired 
the image is 40 db down and ade- 
quate for the purpose, as the coils 
in the converter are high Q and 
tune sharply. Also the LF. fre- 
quency produced fell in a _ con- 
venient range on the author’s 
communication receiver. 


Should another crystal  fre- 
queney be available or desirable, 
however, this will not detract in 
any way from the performance of 
the converter providing the final 
mixing frequency is at least 5 


me/s from the 2 metre band. It 
is believed that both 65.0 me/s 
and 48.838 me/s overtone erystals 
are available in Auckland and 
these will operate in the same cir- 
cuit requiring only a_ different 
erystal socket. 


The converter, as can be seen 
in the photo was built on a small 
Tin. x 3in. x 2in. aluminium chas- 
sis, also available through most 
parts distributors. On one end 
which we will eall the front is 
mounted the coaxial soeket ~to 


REVIEW 


take the antenna lead. This can 
also be changed if desired to suit 
other equipment in use. The type 
used has been found very satis- 
factory for V.H.F. use. 


On the other end a 4 pin 
speaker type socket and plug as- 
sembly, for connection to the 
power supply and a 4in. grommet 
to take the coaxial cable to the 
receiver are mounted. The coil 
formers and valve sockets are 


mounted with 8 BA. nuts and 
bolts. Small paxolin tag panels 


are used wherever necessary to 
support the cold ends of coils and 
other R.F. circuits, also the ends 
of resistors, ete. 


View of under chassis wiring and layout. 


The ECC85/6BQ7 2nd RF. 
stage and the 6J6 mixer both use 
Nuvistor 
socket used is. the _ special 
““Cinch’’ socket supplied with the 
tube. This socket is mounted by 
soldering it on to a piece of 20 
G copper sheet about 14in. in 
diameter with a hole to pass 
the socket in the centre and then 
this is mounted on the under side 
of the chassis through a #in. hole 
punched in the aluminium chas- 
sis. This copper sheet is mounted 


ceramic sockets. The 
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securely with three 6 B.A. bolts 
and nuts and all earth returns 


are made by soldering direct to 
the copper plate. 

All by-pass condensers particu- 
larly in the R.F. stages, are used 
with practically no external lead 
length, being mounted straight 
from the socket to the earth point. 

All earth returns associated 
with each tube should be re- 
turned to one main earth point 
near that tube socket, wherever 


possible. 

The cross socket shields are 
made of thin tin plate which 
easily solders into place. The 


shield across the 6CW4_= socket 


earth the cathode and one filament 
pin. The shield across the ECC85/ 


6BQTA socket is cut away to clear 
the centre spigot of the socket 
and is earthed to the filament pin, 
the centre spigot and solder lugs 
either side of the socket. 


Where capacitive coupling is 
used between stages and from the 
coaxial plug to the antenna coil, 
use direct earth wires preferably 
of 20 G or heavier. Do not rely 
on the chassis to provide the earth 


returns other than for filament 
and H.T. negative lines. All coils 


are mounted so that the hot side 
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of the coil is mounted directly on 
the respective tube socket pins, 
with the cold end bypassed di- 
rectly back to the tube socket. 
Decoupling resistors are used in 
all R.F. amplifier circuits. 

The mixer stage is operated 
with low plate voltage and a high 
value of grid leak. A 2.5 mh 
R.F.C. is used as a plate load to- 
gether with the voltage dropping 
resistor. There is no need for 
additional oscillator injection into 
the mixer section because there is 
sufficient coupling across the 
common cathode lead inductance 
of the 6J6. The mixer is coupled 
to the cathode follower which 
uses half of the 12AT7/ECC81. 

It is good practice to keep all 
R.F. leads short in the oscillator 
section as well as to achieve best 
efficiency in the multipler see- 
tion. 

If a different oscillator fre- 
queney is used, some experimen- 
tation may be needed in the oseil- 
lator coil and multiplier anode 
circuits. 

The signal to the receiver is fed 
through a piece of 70 ohm coaxial 
cable. If there is any trouble 
from pickup of stray signals on 
the LF. frequency, a flat alu- 
minium plate can be fixed to the 
bottom of the chassis with only 
slight readjustment to the tuning 
of the coils. 

Care should be taken when sol- 
dering the coils in place. If too 
much heat is used this will travel 
up the heavy wire, and tend to 
melt or distort the polystyrene 
coil formers. It would be wise 
in any case to use a pair of thin 
nosed pliers as a heat sink and 
erip the wire between the joint 
and the former. 

All the coils with the exception 
of the neutralising coil and the 
oscillator plate coil are quite self 
supporting, and do not require 
doping to hold them in place. 
They are wound on a drill shank 
very slightly smaller in diamete1 
than the coil former and slid on 
to the formers after these have 
been bolted in place. The other 
two coils are wound and _ then 
doped with polystyrene dope to 
prevent any possible movement 
of the finer gauge wire. 


Preliminary Setting Up 
The coils can firstly be aligned 
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close to the desired frequencies 
with a grid dip oscillator if avail- 
able. A source of 6.3v at about 
14 amperes and high tension 125 
to 150 volts at 30 m.a. or so is 
suitable, or this can be taken from 
the associated receiver if the 
extra capacity is available. It is 
suggested that the voltage be 
reculated by a voltage regulator 
tube to achieve the stability neces- 
sary to copy 8.8.B. on 2 metres. 
Otherwise this is not really neces- 
sary, but is an insurance against 
overloading the 6CW4 ‘*Nuvis- 
tor’? which must not have a 
higher plate input than | watt al 
any time. It is rec ‘ommended 
that the input to the 6CW4 anode 


be kept below 3 watt for optimum 


4 
performance. The maximunt 
and the 


anode voltage is 70 volts 
anode dropping resistor must be 
selected to maintain this value. 
The tube will operate well with 
anode voltages down to 40 volts 
but best gain and noise figure 1s 


obtained when the rated plate 
voltage and current are matln- 
tained. 


Adjustment 


The first section to check is the 
oscillator. The type of oscillator 
is such that oscillation will only 
oecur when the plate cireuit “is 
tuned higher in frequency than 
the erystal working frequency. 
The oscillator can be cheeked 
either by listening in a receiver 
tuned to 46.5 me/s or other erys- 
tal frequency in use, or with a 
sensitive wavemeter or field 
strength meter tuned to the erys- 
tal frequency and loosely coupled 
to the oscillator coil. Another 
way to check oscillator operation 
is to measure the negative volt: 
age at the grid of the multiplier 
with a 20,000 ohm volt meter or 
V.T.V.M. If the 20,000 ohm/volt 
meter is used then connect a 20k 
or higher value resistor to the 
probe and use this as a low capa- 
city connection. It will be ob- 
served that as the slug is screwed 
into the coil output will rise 
to a maximum and then cease. 
The correct operating point is 
backed off a little from the maxi- 
mum point. This will ensure 
stable operation end_ reliable 
starting. 


REVIEW 


Once the oscillator has been 
checked the converter can be 
coupled into the receiver and the 
receiver tuned to the correct LF. 
range; in this case 4.5 m¢/s. Sig- 
nals from a signal generator or 
harmonies from a crystal oscilla- 
tor, or V.F.O., or from a transis- 
torised crystal spotter such as 
that deseribed previously in this 
magazine should be coupled into 
the mixer grid coil, and the re. 
ceiver tuned to the correct fre- 
quency, Whereupon the signal 
should be heard. If a signal 
generator is used it should be 
coupled to the coil with a smal! 
1 turn loop of wire connected 
across the end of the leads. 


The multiplier plate circuit 
should then be touched up to give 
maximum signal strength in the 
receiver. This completes the oscil- 
lator alignment. Now move the 
test oscillator connection to the 
erid of the second R.F. amplifier. 
If harmonies are being picked up 
from an external V.F.O. or other 
source, reduce their amplitude if 
possible. Now align the mixer 
erid coil for maximum signals. 


Now go over the multiplier and 
mixer tuning again to give a 
second touch up. The converter 
should be sounding quite lively 
and giving a very strong signal 
in the associated receiver. 

The next point is to connect the 
antenna or a very well shielded 
oscillator to the converter input 
socket. If an antenna is used one 
should look for a strong signal 
from a local station on 2 metres. 
If the signal generator is 
this should have the signal in- 
creased until a good strength sig- 
nal is heard in the receiver again. 
This signal should now be coming 
through the R.F. stage by virtue 
of the grid-plate capacity of the 
6CW4+ only. Now peak up the 
signal by adjustment of the slub 
in the aerial coil of the R.F. stage 
and also re-cheek the tuning of 
the 6CW4 plate coil. When these 
are aligned then carefully adjust 
the slug in the neutralising coil 
LN for minimum signal. This 
will be a very sharp null so tune 
slowly to avoid missing it. 

Once the R.F. stage is neutral- 
ised then connect the plate feed 
resistor for the 6CW4 onto the 


used’ 
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high voltage tie point (Caution— 
High Voltage). The signal should 
increase at least 25 db or more in 
strength, that is, 4. to 5 “Ss? 
Points. Adjust the aerial coil, 
6CW4 plate coil, mixer grid coil, 
and multiplier plate coil for maxi- 
mum signal. 


Now disconnect the signal 
generator and connect the an- 
tenpa. Tune to a signal in the 


middle of the desired frequency 

range. Because of the high Q 
circuits used in this converter the 
maximum frequency coverage 
without appreciable falling off in 
performance is about 1 megacyele. 
Generally speaking most activity 
is in the region 144 to 145 me/s 
so tune to a signal near the 
middle of this tuning range. 
Alogn all the cireuits for mavxi- 
mum sensitivity on this fre- 
quency... Now disconnect the 
plate voltage to the 6CW4, re- 
connect the signal generator and 
check the neutralising coil adjust- 
ment for minimum signal. Onee 
this is done, connect the antenna 
and the Nuvistor plate supply and 
you have a first-class converter 
working for you. This procedure 
will be close to the best you can 
do unless you have a noise genera- 
tor but you can get a slight im- 
provement by adjusting the grid 
circuit, for maximum change, 
with respect to noise when a very 
weak signal is tuned in. The 
position of the tap on the an- 
tenna coil may require adjust- 
ment for absolute top perform- 
formance but any difference this 
might make will be difficult to ob- 
serve unless you are set up to 
measure noise figures. The best 
noise figure will generally be ob- 
tained with the aerial coil tuned 
slightly lower in frequeney (slug 
into coil) than the setting whieh 
gives maximum gain. 


Evaluation of the New Converter 


Noise figure and signal to noise 
measurements seemed to indicate 
that the new 6CW4 converter is 
about 1-2 db better than the exist- 
ing converter, that is about 2-3 
db. This is getting down into 
the region where equipment irre- 
gularities show up and also abso- 
lute noise figures are very difficult 
to measure. The gain of the 

(Continued on Page 28) 
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discussed instruments  em- 

bodying means of detecting 
fairly large changes of capacity, 
perhaps in the order of hundreds 
of pfds. Usually these changes 
have been brought about by the 
intrusion about the electrode of 
a large mass of material such as 
oil or coal which has made_ inti- 
mate contact with the electrode 
probe. All the previous methods 
discussed have depended upon 
this close contact between the 
material and the probe and this 
can be said to be perhaps the only 
major disadvantage of this 
method of control and indication. 
Kither the plain controller or the 
level indicated cannot very well 
be used to detect or measure a 
change of even one uuk’ in a 
standing capacity of, say, 100 
pfds. 

Deseribed below are instru- 
ments capable of measuring very 
small variables but still based on 
a change of capacity. Whilst the 
instruments are more complicated 
than the units described earlier 
they still have, considering their 
adaptability, reasonably simple 
circuitry. 


ik previous articles we have 


Proximity Meter 


The Enelish firm of Fielden 
have produced a type PM2 meter 
to measure capacity and capacity 
changes by proximity rather than 
actual contact. The application 
of the instrument depends upon 
the measurement of the capacit- 
ance change in most situations 
brought about by a small mechani- 
cal displacement. By ingenuity 
in the arrangement of the elec- 
trode it is possible to apply this 
method to a wide range of prob- 
lems, particularly as it is capable 
of both static and dynamic 
measurements. 

The sensitivity of the PM2 in- 
strument under discussion is usu- 
ally greater than the mechanical 
stability of the equipment under 
investigation. 

A mechanical movement of less 
than .00001" can be detected 
quite readily. Another advantage 
is that as there is no physical con- 
tact with the material under in- 
vestigation no damage due to con- 
tact pressure, wear or corrosion 
will oceur. 
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electronic control and 


indication of level 


and proximity by C. W. SALMON. 


FOURTH AND FINAL PART. 


OSCILLATOR ee 


MODULATOR 


BALANCING |p 
NETWORK 


ah 


R.F, AF, 
AMPLIFIER OEMODULATOR AMPLIFIER 
METER 


Fig. 1: Schematic arrangement of the Fielden proximity meter. 


Brief Technical Description 


An oscillator (Fig. 1) at 500 
ke/s supphes a small R.F. voltage 
to a capacity balancing network, 
which is so designed that its out- 
put consists of two earth-free, 
equal and anti-phase voltages 
joined in series at point P. One 
side of this circuit is connected to 
earth via the internal variable 
capacitor C.l. (balance control), 
and the other side is fed to earth 
via C.2., this being the capacity 
at the termination of the R.F. 
eable. When C.1. is adjusted to 
equal C.2., the voltage at the 
centre point P is zero and the out- 
put of the instrument is also zero. 
Any asymmetry in the values of 
C.1. and C.2. results in an ‘‘out 
of balance’’ voltage at the input 
to the amplifier and in a conse- 
quent deflection of the meter. 

The R.F. cable is constructed 
with an intermediate screen 
which is so connected as to mini- 
mise the effect on the measuring 
circuit of stray capacitances. It 
is thus unnecessary for the instru- 
ment to be at the actual measur- 
ing point. 


The instrument is provided 
with a modulator which can be 
switched in or out at will, and 


this is used to modulate the R.F. 
voltage from the oscillator with 
a 3 ke/s sine wave. This modu- 
lator is used whenever the instru- 
ment is employed for measuring 
slowly varying quantities or for 
static sampling. 

In addition to the capacitances 
shown in the schematic diagram, 
a further variable condenser is 
incorporated in the bridge circuit 
as a fine balance control. <A re- 
sistive balance is also provided so 
that any necessary power factor 
corrections can be apphed in 
order to balance the instrument 
correctly to zero. 

The information ean be taken 
from the indicating instrument on 
the front panel, or from terminals 
which are provided, or used with 
a cathode ray oscilloscope or 
chart recorder. The standard 
model is suitable for use with the 
Fielden Servograph Recorder, or 
any one-milliamp recorder. A 
special model PMK2, with modi- 
fied output circuit is available for 
use with the Kelvin-Hughes High 
Speed Recorder. The instrument 
is provided with a modulator 
which can be switched in or out 
at will, and is therefore suitable 
for measuring static, slowly vary- 
ing or rapidly varying quantities. 
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Some Applications of the Proximity 
Meter 


Bearing in mind that it only 
needs movement between two ob- 
jects (to provide the required 
signal to the unit) relative dis- 
placements are just as_ easily 
handled and this gives the instru- 
ment a wide field of applications 
in structure deformations tests. 


The application of resistance 
strain gauges to a variety of work 
in the automotive and structural 
field is well known but with a 
‘apacity gauge the condenser 


head arrangement can consist of 
two simple metal brackets bolted 
or cemented to the specimen, one 
brackets carrying the 


of these 


REVIEW 


A small dise C is attached to the 
rod in order to form one plate of 
the condenser, the other plate 
being the ring. plate D which is 
attached to the proximity meter 
cable. The plate D is fixed rigidly 
to block E but is insulated from 
it by the insulating washer F. 
This arrangement gives extremely 
sensitive results for the examina- 
tion of relatively small stresses in 
very large structures. 


Where it is’ desirable’ to 
examine strain under dynamic 
conditions of vibration, ete., the 
modulation is switched off and 
the meter reading will then show 
a deflection proportional to the 
mean amplitude of strain. 


Fig. 2: Top: Simple strain gauge arrangement. 


Bottom: More sensitive strain gauge set-up. 


proximity meter electrode as 
shown in Fig, 2. There is no need 
to earth the other bracket as the 
capacity connection via the fixing 
cement will be quite effective on 
metal structures and the bracket 
itself will have sufficient self 
capacitance to operate satisfac- 
torily where the structure under 
examination is made from non- 
conducting materials, i.e., wood, 
etc. 


For greater sensitivity in meas- 
uring longitudinal stress a con- 
denser head of the type shown 
can be employed. 


In this case a metal rod is se- 
eurely fixed to the structure by a 
block A and is arranged to be a 
sliding fit in a further block B. 


As a Concentricity Gauge 


The proximity meter has been 
videly applied in this field. It is 
particularly useful where the 
speed of revolution is too high for 
mechanical micrometer methods 
to be used, where no mechaniéal 
load must be imposed on_ the 
object to be measured, where the 
sensitivity of mechanical methods 
is insufficient, where there is great 
difficulty of access for the applh- 
‘ation of normal mechanical 
methods or where the physical 
conditions, e.g. high temperatures 
and pressures or evacuated 
spaces, are to severe to permit 
other methods to be used. 


Some typical examples of this 
application in which the PM2 has 
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been used successfully, are meas: 
urements of eccentricity of textile 
spindles, bobbins, turbine rotors 
and centring objects on machine 
tools, ete. 


An especially interesting ex- 
ample has been the examination 
of commutators under running 
conditions. By displaying the 
output of the PM2 on an oscillo- 
scope it was possible to study the 
height of each individual segment. 


The application technique in all 
cases is the same and is shown in 
Fig. 3. A small rectangular plate 
electrode A is attached to the 
proximity meter cable and rigidly 
supported near to the work B, the 


A 


Fig. 4: Proximity gauge used as a micrometer. 


size of the gap between the plate 
and the work depending, of 
course, upon the sensitivity re- 
quired. For static measurements 
the modulator is used and _ the 
information is taken from _ the 
meter on the front panel. For 
dynamic measurements, up to any 
rotational speed, the modulator 
is switched off and the amplitude 
of eccentricity is shown as a 
direct reading on the seale of the 
meter. Alternatively, the wave 
form produced can be examined 
on a cathode ray oscilloscope. 


The sensitivity of the PM2 is 
such that the rotating material 
need not be a conductor but can 
be an insulating material as is 
the case when the instrument is 
applied to the mass testing of 


Ist OCTOBER 1961 


Fig. 3: Concentricity gauge. 


high speed wooden perns and 
bobbins in the textile and similar 
industries. 


It is possible to design probes 
capable of working at high tem- 
peratures by constructing them 
with low temperature co-efficient 
materials, e.g. quartz for the iusu- 
lation and invar for the electrode. 


As a Micrometer 


Another simple application of 
the proximity meter is as a micro- 
meter, either for the comparison 
of very small dimensions in the 
field of research, or as a rapid 
and indestructible comparator of 
small parts in the factory. Its out- 
standing features are infinite 
sensitivity and the fact that there 
is no need to touch the specimen 
under examination. 


The cable is terminated in a 
small dise plate A which is firmly 
held at a finite distance from an 
accurate plane B, as shown in Fig. 
4. The specimens on test are 
accurately located on the plane, 
beneath the condenser plate, and 
the deflection of the meter is pro- 
portional to the condenser 
spacing. 


A further advantage over the 
normal type of micrometer is that, 
since the electrode does not toucli 
the specimens, any inaccuracies 
due to variations in pressure are 
completely eliminated. 


The above applications are the 
more usual and readily obvious 
uses but in addition a Proximity 
Meter can be used with probe or 
electrode modification to a num- 
ber of other applications. 


Vibration Meter 


Figure 5 shows a set up where 
the material is vibrating across 
two plates. The advantage of a 


capacitive pick up in such an 
application is that there is no con- 
tact between the vibrating object 
and the measuring device so that 
this reduces the damping of the 
vibrating system and in most 
cases eliminates it all together. 
The only thing to be taken care 
of is that the electrode mounting 
must be vibration free. Non-me- 
tale materials such as cords, 
plastics and so on ean be dealt 
with provided that the filaments 
of the material, if they are thin 
cords by metallising them by the 
usual method of sputtering. If 
this is not possible then a two 
plate condenser can be used and 
the vibrations arranged so that 
they take place in the non uni- 
form fringe field. Another method 
is to shape the capacitor’s plates 
shown in Fig. 5 so that the mass 
of the material varies with dis- 
placement, 


Fig. 5: Vibration meter principle. 


For this application the modu- 
lation is switched off and the 
meter shows a deflection propor- 
tional to the mean amplitude of 
the vibration. In addition the 
waveform of the vibration may be 
displayed on an oscilloscope. 


Two further applications are 
the use as a paint thickness gauge 
and as a pressure gauge. Where 
the Proximity Meter is used as a 
paint thickness gauge used on 
shaped surfaces may require 
shaped electrodes. The use of the 
Proximity Meter as a _ pressure 
gauge would ordinarily not be 
warranted as a_ calibration be- 
tween the pressure plate and dis- 
placement would have to be made. 
However, where it is not possible 
to fit a conventional gauge or 
gauge indication the fitting of a 
diaphragm with a capacitor plate 
is one way out of the problem. 
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Where the pressure fluctuates 
rapidly the Proximity Meter is an 
ideal instrument. The output 
from the unit ean be fed to an 
oscilloscope or chart recorder. It 
is particularly valuable for re- 
cording the effects in pressure 
vessels subject to sharp explosive 
forces where damping by equip- 
ment of more conventional nature 
would be a problem. 


Where it is desired to measure 
low pressures then a_ simple 
method can be used to detect the 
extension of light bellows. 


Using a very flexible and 
highly stable metallic diaphragm 
or bellows, with an electrode hav- 
ing a small gap and large area, 
full scale deflection of the meter 
for 0.01” water gauge has been 
obtained and it is possible by dis- 
playing the output on an oscillo- 
scope to observe transients under 
such conditions. 


One application which has been 
made possible by this extremely 
high sensitivity is an ingenious 
and accurate method of measur- 
ing the internal diameter of rub- 
ber tubing, developed by Dunlop 
Research Ltd. 


One end of the tubing is con- 
nected via a tee-piece to a small 
flexible metallic bellows and to a 
constant pressure air supply. A 
steel ball having a small clearance 
is inserted in the tubing and 
arranged to be held in one posi- 
tion magnetically as the tubine 
is drawn over it. 


The pressure at the bellows 
raries with the clearance and 
therefore, with the internal dia- 
meter of the tubing and the pres- 
sure is indicated by the PM2. 


Capacity Instruments in Textile and 
Similar Manufacturing 


In producing Spun Yarn one of 
the problems is to maintain a con- 
tinuous check on the quality of 
the yarn so blemishes or faults 
in the constituent fibres fall with- 
in required limits. When yarns 
were first spun their quality was 
judged by only visual examina- 
tion and in more recent times 
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even the same method has been 
used but in some more sophisti+ 
cated manners. 


The yarn industry has used the 
black card method for a number 
of years but this method has sev- 
eral shortcomings, principally 
that it is confined to a twist pro- 
duct and is not usually used at 
early manufacturing stages where 
most of the defects originate. 
Also the effects are examined over 
a relatively short piece of ma- 
terial and in certain modes. of 
operation blemishes occurring at 
regular intervals can be missed 
altogether. It is difficult with 
earding to classify the product 
except in broad definitions, good, 
normal or bad. Also it is not 
possible to keep a permanent re- 
cord and thus no _ statistical ap- 
proach can be made. 


Dr. Walker, of the Manchester 
University, published in 1950 de- 
tails of work in which it was 
established that the quality of 
yarn could be determined by pass- 
ing the material through a capaci- 
tor head having a_ perfectly 
parallel electrical field. 


A capacity meter can thus be 
adapted to suit the requirements 
of the Textile Industry and the 
general details given previously 
of capacity instruments will make 
it obvious that the problem is net 
very difficult. 


The yarn is passed through a 
capacitor assembly having an 
effective field length of one centi- 
metre. The capacitor forms one 
arm of a bridge circuit fed from 
an RF Oscillator. With no ma- 
terial in the capacitor assembly 
the bridge is zero output. 


The introduction of yarn in the 
capacitor gap causes an out of 
balance voltage proportional to 
the mass introduced. The out of 
balance voltage is suitably ampii- 
fied and fed to output indicators. 


Whilst the presence of moisture 
will have an effect on the abso- 
lute reading usually the gauge is 
used as a comparator so that any 
moisture in material that has 
been stored for some time should 
be constant throughout its length. 


REVIEW 


Figure 6 shows a eapacitor 
head suitable for measuring yarn 
of moderate . thicknesses. The 
standard evenness recorder can 
be fitted with a number of capaci- 
tor assemblies to take yarn from 
dials of about 3” to the finest 
yarn not much thicker than sew- 
ing cotton. Where measurements 
are needed during the actual spin- 
ning process a hand held elee- 
trode can be used. 


Measurement of Moisture 
A sister instrument to the Yarn 


Evenness Gauge is the Drimeter 
used for checking and controlling 
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con be regulated automatically at 
the drying stage. Although the 
Drimeter is is physically different 
in construction to an Evenness 
Gauge the same capacitance prin- 
cipal applies. The function of 
an electronic Drimeter depending 
upon the fact that the Dielectrie 
Constant of water is very high 
compared with that of cellulose. 


The above series of articles has 


indicated the scope of measuring 
both materials and 
processes — by 


qualitative 
measurement of 


Fig. 6: View of an electrode head for measuring sliver, roving and yarn. 


the moisture content of yarns and 
fabrics. Used for fabrie drying 
the Drimeter makes it easy to 
maintain machines at correct 
speed to deliver fabrics consist- 
ently either with its natural or 


any required moisture content 
and over drying is prevented and 
thus improved finishes can be 
obtained. 


As many fabrics come off ma- 
chine processes hot it is difficult 
to obtain judgment of 
moisture by hand. The use of 
electronie Drimeters has _ pre- 
vented over drying and certain 
installations have had productioi 
increases of up to 40%. By using 
controllers the moisture content 


correct 


change in capacity of the objeet 
under observation. 


Thus it will be seen that the 
range of instruments vary from a 
single valve level controller to an 
Evenness Gauge having many 
valves. Nevertheless they all 
operate on one basic principle. It 
is hoped that the general outline 
given will be an incentive to elec- 
tronic engineers and technicians 
in this country to consider the 
possibilities of simple — basie 
circuits. 


Thanks are due to Fielden Electronics 
(Ausi.) Pty. Ltd., of Melbourne, and Turn- 
bull & Jones Ltd. for information made 


available. 
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Simple Audio Oscillators 


tor the Experimenter 
and Audio Enthusiast... 


Quite often one needs a source 
of good clean sine wave audio for 
test purposes. These oscillators 
briefly described are useful for 
the audio technician for testing 
amplifiers and lines, the amateur 
for testing modulators and as a 
second source of tone for two tone 
testing of side band equipment. 
The technician can carry the 
transistorised equipment around 
easily, keeping the good audio 
generator on the beneh in the 
workshop. 


150-300v 
Ri 


10- 20k a& 


2 
ea 
i 
) 
2) 


-9Yrol2v. 


(Top)—Fig. 1. Adjust R1 just to verge of 
oscillation for best waveform. PL—6 wait 
110 volt pilot light or equivalent. 
(Lower)—Fig. 2. Cl, C2, C3, C4, C5—0.1 
mfd. RI, R2, R3—680 hms 3w. R4—68k 
aw. R5—1.2K 3w. 


The first tone oscillator uses a 
12AU7/ECC82 type twin triode. 
This equipment should give a dis- 
tortion figure considerably better 
than .5% if the resistors and capa- 
citors are well matched and the 
value of the plate load resistor is 
reduced until oscillation is just on 
the verge of stopping. In many 
cases such precision is not needed 
however. 

Other tube types such as the 
OSN7 or 6CG7 may also be used 
with no other change than the 
readjustment of the load resistor. 
It is suggested that a cathode 
follower using another similar 
triode be used to couple into a 
coaxial cable from the plate of the 
erounded grid section of the 
oscillator. 

Some typical values of R and C 
for a selection of different audio 
frequencies are listed below :— 


Frequency R. (ohms) C (mfds} 
500. e¢/s 300 Kk 00] 
1000. ¢/s 150 K O01 
2000 ¢/s To 1K 001 


For variable frequency use, the 


two resistances can be the two 
sections of a ganged 4 megohm 


potentiometer. The frequency of 
oscillation is determined by the 
values of R and C within- the 
limits of 10 K and 10 megohms 
for the value of R and 100 pf and 
1 mfd for C. 

The second oscillator is a tran- 
sistorised phase-shift oscillator 
which can be useful for running 


a bridge, or for building int» 
musical instruments. The unit 


described is reliable, starts easily, 
produces a good clean sine wave 
and is reasonably stable with tem- 
perature. 

The frequency of oscillation is 
about 1000 ¢/s with the compon- 
ents as specified. If it is desired 
to inerease the frequency, de- 
crease the value of the phase shift 
condensers, and vice versa for re- 
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duction in frequency. This can 
only be carried to certain limits, 
however. The circuit is essenti- 
ally a four mesh network with 
voltage feedback from collector 
to base to provide some stabilisa- 
tion. 

If other transistor types are 
used with lower orders of current 
gain there may not be enough 
gain in the transistor to compen- 
sate for the loss in the phase shift 
network. In this case it will be 
necessary to take out one R and 
C section of the phase shift net- 
work, with slight degredation of 
performance. 

To get good stability use only 
200d grade condensers and high 
stability resistors. The whole 
oscillator can be conveniently 
built on a piece of pascolin§ or 
vero board. If pascolin is used 
holes can be drilled and evelets 
rivetted through the holes to pro- 


vide suitable soldering and 
mounting points. 
ae % ae 


New Radar Equipment For N.Z. 
Meteorological Service 


The N.Z. Meteorological Ser- 
vice has reported that new wind- 
finding Radar equipment is to be 
purchased. Wartime equipment 
at present in use has proved 
costly to maintain. 

The first of the sets is nearly 
complete and was expected to be 
ready for engineering inspection 
and operational tests in England 
by the end of October. If all goes 
well it should be shipped to New 
Zealand shortly and installed at 
Ohakea by March or April, 1962. 
Other New Zealand installations 
will be at Whenuapai, Wellington, 
Christehureh airport and Inver- 
eargill. There will also be one at 
Nandi, one on Funafuti Island, in 
the Ellice Islands, and one on 
Raratonga. 

The network—a 10 cm. pulse 
radar system—will be used for 
measuring winds and for weather 
warning in New Zealand and the 
South Pacific. 

Radio and Electrical Review 
hopes to bring you a full feature 
story on this new equipment after 
the installation at Ohakea. B. R. 
Homersham Ltd., the local repre- 
sentative of the manufacturer, is 
to do the installation work on a 


‘contract basis. 
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understand this very 


RANSISTOR audio ampli- 

{ fiers have many advantages 

over their vacuum tube 
counterparts, but one circuit that 
really highlights these advantages 
is the Class B push-pull power 
amplifier. The great efficiency 
and simplicity of transistors 
really shine in this application. 
With no filament power require- 
ment and a relatively low ‘‘B+’’ 
voltage, the power drain during 
quiet periods is negligible and the 
over-all circuit efficiency  ex- 
tremely high. These are certainly 
very desirable features. 

In this article a typical 8-watt 
amplifier design will be illus- 
trated. The same design pro- 
cedure can be used for amplifiers 
at other power levels and for dif- 
ferent transistor types. Those 
readers who are more concerned 
with trouble-shooting transistor 
audio amplifiers will find the ma- 
terial helpful in understanding 
the sources of the most frequent 
defects they are apt to find in 
transistor circuits. 

Class B operation means that 
each transistor will amplify only 
one-half of the signal and_ will 
‘rest’? while its partner ampli- 
fies the opposite-polarity portion 
of the signal. Because power dis- 
sipation is one of the most critical 
factors in transistors, Class B 
operation is particularly suited to 
the task of insuring low dissipa- 
tion for each transistor. There 
are only two drawbacks to this 
type of transistor cireuit (1) 
crossover distortion and (2) ther- 
mal runaway. These will be dis- 
cussed below. 

Crossover distortion occurs 
when one transistor stops con- 
ducting before the other has 
started and is a typical problem 
with all Class B ecireuits. Ther- 
mal runaway can occur in any 
transistor application but power 
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transistors are especially suscept- 
ible. This trouble is due to the 
fact that, as a transistor heats up, 
it will tend to draw more current 
which, in turn, will cause the col- 
lector to heat up even more until 
the unit burns out. There are 
well-established and_ relatively 
simple cures for both crossover 
distortion and thermal runaway 
and they will be described later 
in some detail. 


Amplifier Design Procedure 

In any power amplifier design 
the governing factors will be the 
desired power output, available 
voltage, and component efficiency. 
Assuming that we wish to be able 
to deliver 8 watts to the loud- 
speaker, we must first account for 
the losses in the output transfor- 
mer, which may be about 80 per 
cent efficient. This immediately 
brings the actual maximum power 
that the two transistors must de- 
liver up to about 10 watts. If we 
want to allow for 25 per cent 
overload capacity the power is in- 
creased to 12.5 watts or 6.25 watts 
per transistor. A typical supply 
voltage would be 12 volts which 
would permit operating the equip- 
ment direct from a car battery or 
two 6 volt lantern batteries. It 
would also be possible to build a 
well regulated supply, using a 
12.6 volt transformer as power 
source. 

Once the power and the voltage 
are determined, we can select a 
transistor type. It must be able 
to handle at least 6.25 watts and 
must have a_ collector-to-emitter 
voltage rating of at least twice 
the supply voltage, which means 
24 volts. For our example we 
have selected the R.C.A. 2N301 
type which is readily available. 
This transistor is rated at 40 volts 
collector potential and can dissi- 
pate 11 watts at 80°C which 
means about 25 watts at room 
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temperature. These ratings are 
higher than our minimum require- 
ments but they afford us a much 
needed margin of safety. 

To get an idea of what the 
peak-current swing per stage ean 
be, we can calculate : 
6.25 watts x 4 = 2.1 amps. 

12 volts 
The manufacturers’ data shows 
that the 2N301 can handle up to 
3 amps peak current. To get the 
load resistance per stage we 
divide the 12-volt supply voltage 
by the 2.1 amp peak current and 
this is roughly 6 ohms. One of the 
characteristics of Class B  push- 
pull cireuits is the fact that the 
total primary impedance of the 
output transformer is four times 
the load resistance per stage or 24 
ohms in our example. 

At this point it is useful to 
study the characteristic curves of 
the transistor in question. Fig. 
shows the collector characteristies 
for the 2N301 for various values 
of base current. The a.c. load 
line for the 6 ohm load resistance 
is drawn by connecting the 12- 
volt, zero current point to the 2.1 
amp., zero voltage point. To eal- 
culate maximum power handling 
ability we have accounted for 25 
per cent overload capacity, but 
for normal operation the current 
and voltage swing will be limited 
by a factor 


Ke eon = ().896 
square 
root 125 


Therefore, the normal full-load 
current swing will be only 2.1 
amp. x 0.896 = 1.88 amp., as shown 
by the dotted line in Fig. 1. <An- 
other curve, Fig. 2, shows the 
average transfer characteristi¢ 
which is simply a graph of col- 
lector current v base voltage. For 
1.88 amps of collector current, 
the base voltage will have to be 
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0.78 volts and this on the base 
characteristic curve of Fig. 3, will 
cause a base current of 354 ma. 
The product of 34 ma x 0.78 volts 
is the input power, 26.5 mw. 


The input impedance per tran- 
sistor can be found by Ohm’s Law 
from 0.78 volts divided by 54 ma., 
or 23 ohms. We can now draw a 
basic diagram of the Class Bb 
amplifier with its input and out- 
put requirements, as shown in 
Fig. 4. This simple circuit will, 
however, suffer from the disad- 
vantages inherent in Class B tran 
sistor amplifiers. If we drive this 
amplifier with a sine-wave signal 
of maximum amplitude, 0.78 volt 
peak at the base of each stage, 
then the output signal at the loud- 
speaker will have the waveform 
of Fig. 5A, which shows the typi- 
cal symptoms of crossover dis- 
tortion. 
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Fig. 1. Collector characteristics of 2N301. 
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Fig. 2. Transfer characteristics of 2N301. 
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Fig. 3. Base characteristics of the 2N301. 
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Crossover Distortion 


Fig. 5 illustrates one of the 
most frequent defects in Class B 
transistor amplifiers and the ser- 
viceman working with these cir- 
suits will soon become quite fami- 
liar with the appearance of these 
distorted output signals. To 
understand the cause for cross- 
over distortion we need only look 
at the average transfer character- 
istic curve of Tig. 2 and study 
the lower portion of the curve be- 
low 0.2 volt of base bias. Here 
the curve flattens out and stops 
completely at 0.13 volts. This 
means that from about zero to 
0.13 volts of base signal, no cur- 
rent flows in the collector circuit. 
When the base signal is very 
small the collector signal will take 
the form of the curve of Fig. 5B, 
with current flowing only during 
that portion of the sine wave 
which corresponds to more than 
0.13 volts of base voltage. Since 
the two push-pull transistors have 
the same characteristics. the dis- 
tortion will be balanced about the 
zero line of the sine-wave signal. 


To overcome this trouble it will 
be necessary to forward bias each 
transistor slightly. In effect, for 
small signals, the transistors then 
operate as Class A amplifiers. This 
method can completely eliminate 
crossover distortion but it means 
that each transistor draws some 
current at all times and this re- 
duces the efficiency of the Class B 
stages. In a good design, the for- 
ward bias voltage is set carefully 
to minimise the quiescent collee- 
tor current. 


Returning to the design of Fig. 
4 we can see two places where 
forward bias might be inserted. 
We could insert an additional 
battery between ground and the 
two emitters, or, and this is the 
simpler approach, we can utilise 
a portion of the 12 volt collector 
supply to feed a small negative 
voltage to the two bases. This 
will cause a loss in the input sig- 
nal due to the impedanee of the 
biasing network. 


The 2N301 characteristic curves 
of Figs. 2 and 3 indicate that for- 
ward bias of about —0.18 volts is 
ae es Previously we ecaleu- 
lated the peak input impedance to 
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be about 23 ohms. The bias re- 
sistor should. usually be about 
three times as large so we select 
a value of 63 ohms, a_ readily 
available and standard unit. By 
using Ohm’s Law we find the cur- 
rent through the resistor to be 
1.91 ma. At 0.13 volts the base 
current itself is practically zero 
so that only about 2 ma. will flow 
in the bias resistor. 


Because of the variations 
among individual transistors and 
other circuit constants it is advis- 
able to include a potentiometer in 
the bias voltage divider and set 
the actual voltage level for mini- 
mum collector current, commen- 
surate with minimum crossover 
distortion. 


Looking at the revised circuit 
of Fig. 6 we can now see that the 
input power of 26.5 mw. which 
we calculated previously will not 
be sufficient because the actual 
input impedanee, per stage, is not 


now 23 ohms but a total of 91 
ohms. The ratio between the I°R 


input power for equal current is 
simply the ratio of 23 and 91 
ohms, which is 3.95. This corre- 
sponds to approximately 6 db, the 
increase in input needed to over- 
come the effect of the forward- 
bias network. The input power 
required to drive the cireuit of 
Fig. 6 for peak output is there- 
fore 105 mw. Accounting for 
transformer losses of 20 per cent 
we find that the actual peak driv- 
ing power delivered by a driver 
amplifier to the primary of the 
input transformer will have to be 
about 1385 mw. 


Driving circuits for Class B 
power amplifiers deserve a 
lengthy article in themselves, but 
in this limited space we ean only 
point out that Class A single stage 
amplifiers or Class A push-pull 
circuits are usually used in this 
application. There are a number 
of circuits which avoid the use of 
a driving transformer and provide 
phase splitting and impedance 
matching directly. For the ex- 
ample cited here it would be pos- 
sible to use a single stage Class 
A 2N301 as driver. The prime 
requirement of a driver stage is 
power handling ability with low 
distortion. 
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Thermal Runaway 


One of the 
semiconductor 


basie facts about 
physics is the 
interdependence of current flow 
and temperature. As the tem- 
perature goes up, more current 
flows. As current flows, heat is 
generated in the transistor. These 
two facts impose a severe restric- 
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Fig. 4. Basic design of the 8-watt amplifier. 


LARGE-SIGNAL DISTORTION . 


(A) 
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(B) 
Fig. 5. The distortion due to the crossover, 


Fig. 6. Pre-bias circuit for the amplifier. 


Fig. 7. The final, practical circuit employed. 
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tion on the cireuit designer, es- 
pecially when germanium tran- 
sistors are used where the criti 
cal temperatures are relatively 
close to room temperature. Silicon 
devices have a somewhat higher 
critical temperature. The tran- 


sistor characteristic curves. of 
Figs. 1, 2, and 3 all bear the 
notation ‘‘mounting flange tem- 


perature 25°C’? and this means 
that at a higher or lower tempera- 
ture the characteristics shown 
may be changed somewhat. 


If a transistor were 100 per 
cent efficient it would have no 
power loss in the transistor itseif 
but such a device is, of course, 
unknown. The 2N301, according 
to the published data, will dissi- 
pate 3 watts for an output of 12 
watts in a Class B push-pull cir- 
cuit. The 3 watts of heat must be 
conducted away from the transis- 
tor or else it will build up to a 
progressively higher temperature. 
if the flange temperature in- 
creases, the current through the 
collector inereases and the amount 
of power which is dissipated in 
the transistor also increases. In 
other words, if the mounting 
arrangement of the transistor can- 
not dissipate 3 watts of power, 
the resulting temperature build- 
up will burn out the transistor. It 
is possible by careful design, to 
mount each transistor so that it 
can easily radiate 3 watts into the 
surrounding air, but on a hot day 
the efficiency of this heat transfe* 
will suffer because the surround. 
ing air itself is warmer. 


In addition to the mechanical 
mounting methods, there are 
simple electronic means of pre- 
venting thermal runaway and 
maintaining stability with vary- 
ing temperature. The most 
widely used method involves base 
bias control by means of a tem- 
perature-sensitive resistor or 
‘‘thermistor.” <A thermistor can 
either increase or decrease in re- 
sistance with temperature, but the 
latter type is more common. In 
using a thermistor to control the 
bias of a transistor the thermistor 
is mounted close to the transistor 
heat sink so that any heat rise in 
the transistor will affect the re- 
sistance of the thermistor. 


Ist OCTOBER 1961 


Returning once again to our 
example of a typical Class B push- 
pull circuit we can see how a 
thermistor is used in the cireuit 
of Fig. 7. Here the thermistor, 
R', part of the bias network and 
in parallel with the 210 ohm ear- 
bon resistor, provides the desired 
68 ohms at 25°C. When the tem- 
perature increases to 50°C the 
thermistor will be only 40 ohms 
and this will reduce the forward 
bias enough to eut the transistor 
collector current down to a safe 
value. The principle is simply to 
reduce bias as temperature goes 
up and to do this in conformity 
with the transistor characteristics. 
If the right thermistor were used, 
the fixed resistance Ri would not 
be required, but most commerci- 
ally available thermistors are 
more temperature sensitive than 
needed and therefore a_ fixed 
shunting resistor is often used. 


Transformer Considerations 


Before we can build the final 
circuit of Fig. 7 we must give 
some thought to the transformers. 
The output transformer should be 
capable of handling 10 watts and 
this is usually a standard size. 
The primary should be centre- 
tapped with an impedanee of 24 
ohms collector to collector, and a 
secondary to suit the speakers to 
be driven by the amplifier. The 
wire in the primary should be 
capable of carrying the peak col- 
lector current with not more than 
half a volt drop. 


When we consider the input 
transformer we see that, as far as 
the Class B amplifier is concerned, 
we can select only the secondary 
and the power ratings. In our 
example the input transformer 
must be capable of handling at 
least 135 mw. and must mateh 
the input impedance of 182 
ohms. Actually, to minimise dis- 
tortion, the source impedance 
should be lower than the input 
impedance so we should select a 
transformer which has less than 
i82 ohms secondary impedance. 
Because the secondary impedance 
is lower, some loss in power trans- 
fer will occur here which means 
that the driver stage will have to 
deliver more than the 134 mw. 

(Continued on page 34) 
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Big New Telephone Exchange for Auckland 


At Airedale Street, Auckland, 
there is at present under construc- 
tion a building that will be the 
biggest telecommunications build- 
ing in the country. This seven 
storey building will be known as 
the Airedale Street telephone ex- 
change and will eventually house 
a telephone exchange of 20,000 
lines, together with other tele- 
communications equipment. 

The building, which is expected 
to be completed in mid-1963, will, 
initially, have 5,000 lines of ex- 
change equipment installed. This 
equipment, which is step-by-step 
of English manufacture, will be 
added to over the years as_ the 
demand increases until the maxi- 
mum of 20,000 lines is reached. 
It is not expected to fill the ex- 
change with equipment for at 
least twenty years. 

The building will be very im- 
pressive architecturally, being 
eighty-six feet wide by one hun- 
dred and forty feet long, with a 
large tower at one end. This 
tower will house all the service 
requirements of the building, 
lifts, toilets, ete. There will be a 
very large expanse of glass in the 
building and special sun louvres 
will be fitted on all floors. 


On the ground floor there will 
be barages and an engine alterna- 
tor room. These engine alterna- 
tors will provide the stand-by 
electrical plant that is required in 
all telephone exchanges in case of 
power failures. The engine alter- 
nators are geared to cut into 
action immediately there is a 
failure in the main power supply, 
thus ensuring that the exchange 
is ‘‘open for business at all 
times, day and night. 

Power and telephone cables 
will be fed into the building on 
the first floor and this floor will 
also house the battery room. The 
second and third floors will be 
taken up with two 10,000 line tele- 
phone exchanges, one to each 
floor. Initially, however, the ma- 
jority of space on these two floors 
will be taken up by office accom- 
modation for the different Post 
Office branches, with only half of 
one floor being taken up with 


‘the 5,000 lines of exchange equip- 


ment. <A test room, which will 
provide a faults location centre 
for the entire Auckland city area 
telephone system will also be lo- 
cated on the third floor. 

The fourth floor will accommo- 
date equipment known as carrier 
equipment and also some office 
accommodation. Carrier equip- 
ment is the equipment that 
enables more than one conversa- 
tion to be sent simultaneously 
over the one line. To do this, the 
carrier equipment combines the 
original speech frequencies in a 
telephone conversation with an- 
other frequency known as the 
modulating frequency. Each con- 
versation is mixed with a different 
modulating frequency, and a num- 
ber of conversations can thus be 
stacked and relayed as a group. 
At the other end, identical de- 
modulating frequencies reverse 
the process and return the voice 
to its normal frequency range. 

The fifth and sixth floors will 
be devoted to tolls use, the tech- 
nical equipment on the fifth and 
the operators’ positions on the 
sixth. There is provision in the 
building for 280 toll operators to 
operate simultaneously. This, of 
course, is also a long range plan 
and there will not be anywhere 
near that number of operators for 
at least another twenty years. All 
the Auckland toll calls will be 
handled from the building in the 
future and it will also be the over- 
seas toll centre. From this over- 
seas toll room will be handled all 
of the New Zealand overseas calls 
from all over the country. With 
the COMPAC eable (the sub- 
marine telephone cable that will 
be laid shortly and which runs 
from Australia to Canada) com- 
ing ashore near Auckland, <Aire- 
dale Street is the ideal situation 
for an overseas terminal. 

Staff cafeterias, social rooms, 
ete., will take up most of the 
seventh floor, but there will also 
be provision made for microwave 
radio equipment to be installed 
on this floor. This microwave 
equipment will be part of the pro- 
posed Auckland- Whangarei micro- 


wave radio toll link, and will be 
the same as the microwave equip- 
ment used on the Hamilton-Pal- 
merston North link of the North 
Island toll system. There is pro- 
vision on the top of the building 
for a microwave tower to be built, 
and if this is built, it will stretch 
a further sixty or seventy feet 
higher towards the sky. 

All the telephone exchanges 
equipment that will be installed 
in the. building will be English 
manufactured step-by-step equip- 
ment. 

When Airedale Street exchange 
comes into operation it will pro- 
vide relief for the overcrowded 
Wellesley Street exchange, and 
when the toll room is shifted from 
that exchange, will allow for addi- 
tional equipment to be installed 
there, building the exchange up 
to an ultimate of 15,000 lines for 
Auckland city subscribers. 

When Airedale Street is fully 
in use, and this is not expected 
for at least another twenty years, 
there will. be an approximate 
total of 600 staff in the building, 
both technicians and toll staff. It 
will then truly be the biggest tele- 
communications building in the 
country. 


NEW BRITISH PAY-TV SYSTEM 


An all-British system of pay-TV has 
recently been demonstrated in Lon- 
don. Viewers can either have a coin 
box or a credit meter and the  pro- 
grammes can come to them by wire 
or via an aerial. 

The firm responsible is a new com- 
pany, Choiceview, which has been 
formed in equal partnership by the 
Rank Organisation and Rediffusion, 
and which aims to develop and estab- 
lish systems of subscription television 
in Britain and overseas. 

Both the parent concerns have im- 
mense experience in the design and 
manufacture of electronic equipment. 
Rediffusion has a wealth of special 
knowledge in the design, construction 
and operation of wire .systems for 
the distribution of radio and TV pro- 
grammes, and the Rank organisation 
contributes its experience of film pro- 
duction, distribution and exhibition, 
and of a wide range of other enter- 
tainment activities. 
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HERE is little doubt that 


the Russians can build 
wood, reliable electronic 


equipment—the various Sputniks 
and space probes have proved 
that. But does the same high 
quality carry over to the home 
electronics field? Elow do Soviet 
radios and TV sets compare with 
those produced in the West? How 
reliable are they? What kind of 
service does the set owner get? 
What are some of the other prob- 
lems? 

Before looking at the sets them- 
selves, it might be useful to look 
briefly at radio and_ television 
broadcasting as it is in the Soviet 
Union. 


The Broadcasting System 

Kor reasons of efficiency and 
economy, the Russians have found 
it advantageous to build a_ vast 
network of wired-radio broadeast- 
ing in preference to the usual net- 
work of broadeast stations. In 
the Soviet system, a_ relatively 
small number of strategically lo- 
cated transmitters relay the pro- 
erammes of Radio Moscow and 
certain regional centres. (The 
programmes are also carried by 
wire line). Received in thousands 
of wired-radio receiving stations, 
the broadeasts are amplified and 
distributed to loudspeakers set up 
in public squares, parks, street 
corners, in homes, apartments and 
publie buildings, and in farm vil- 
lages. The listener can adjust the 
volume but he cannot change pro- 
erammes. There are now 30 mil- 
lion such ‘‘radio points’’ (speak- 
ers) in the U.S.S.R.—this is about 
one speaker to every seven per- 
sons. There are about 25 million 
radios in use: 1959 production 
was 4 million sets. 


As with many European coun- 
tries, the Soviet Union is now 
placing considerable emphasis on 
FM broadeasting. By the end of 
1960, FM stations were to be in 
operation in 65 cities. IM is in- 
tended to supplement the wired- 
radio system, particularly in the 
major cities. 


At the beginning of 1960 there 
were 83 TV stations in operation 
in the U.S.S.R. These served an 
area with a potential audience of 
75 million. There are now about 
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4 million TV sets. The current 
Seven-Year Plan calls for 160 sta- 
tions and 15 million receivers by 
1965. The 1959 production of 
TV sets was 1.3 million. 


The Sets 


Generally speaking, Soviet 
radios and television sets are well- 
designed and incorporate many of 
the latest features found in Ame- 
rican sets. They are, however, 
plagued with an _ inordinate 
amount of service trouble. This is 
due primarily to poorly designed 
and constructed components. 


Soviet radios tend to be larger 
and heavier than the usual Ame- 
rican set. They are generally 
a.c.-powered (a.e.-d.c. sets are not 
common) or, particularly in rural 
areas, are battery-operated. Con- 
solo and table-model radiophono 
combinations (of the kind not 
generally made in the U.S. since 
the war) are produced in fairly 
large numbers. The deluxe radios 
cover several bands: long-wave 
(150-415 ke.), medium-wave (520- 
1600 ke.), and shortwave (5.5- 
12.2 me.). The FM broadcast 
band (64.4-75 me.) is also often 
included. 


High-fidelity is stressed in the 


more expensive sets. Separate 
bass and treble controls, wide- 
range frequency response, 10-20 
watts of audio output, and four to 
seven speakers are all common in 
the deluxe model radios. 


Transistor portables have 
proven to be as popular in the 
U.S.S.R. as in the U.S. and are 
in short supply. 


A word about stereo. The first 
stereo records and players were 
produced at the end of 1959. Also, 
experimental stereo multiplex 
broadcasts have recently begun. 

Soviet TV sets are designed for 
the 625-line, 25-frame standard 
which is in use throughout most 
of Eastern Europe. Channel width 
is 8me. Standard i.f.’s are 34.25 
me. for video and 27.75 me. for 
audio. There are 12 channels— 
the first five between 49 and 100 
mc. and the other seven between 
174 and 230 me. (Not all 12 chan- 
nels are in use, however. The 
Moscow telecentre broadeasts on 
two channels; other cities have 
only one channel.) A u.h.f. band 
(470-850 me.) is planned for the 
future. 


The newer sets feature 110° 
picture tubes, printed cireuits, 
and remote control. Semiecondue- 
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A new Russian AM-FM_ radio-phono- 
graph. Push-button tuning and printed 
circuits are used. 


tors are widely used (at least one 
all-transistor set is being devel- 
oped). The most common screen 
sizes in the new sets are 14, 17, 
and 21 inches; many 7- and 10- 
inch sets are still in use, however. 

A typical TV set, called the 
*‘Voronezh,’’ covers all 12 TV 
channels (many earlier sets re- 
ceived only the first five chan- 
nels), but does not receive the 
FM broadcast band. The set uses 
printed circuits and has keyed 
a.g.c. and automatic fine tuning. 
Some other specifications: sensi- 
tivity, 200 microvolts; horizontal 
and vertical resolution, 500 lines, 
tonal gradations on standard test 
pattern, 8; audio frequency re- 
sponse, 120-6000 cps; and power 
consumption, 140 watts. 

A typical new, deluxe TV _ re- 
ceiver has a 23-inch screen, 21 
tubes and 19 diodes, seven speak- 
ers, remote control, and provisions 
for FM broadeast reception. 

Colour television is not yet in 
regular use in the U.S.S.R. Ex- 
perimental colour casts have been 
made, however, and one plant is 
making pilot models of a colour 
receiver. To acquaint service 
technicians with colour TV, the 
electronics magazines are carry- 
ing articles on the subject. 


Service 

“If the electronic equipment in 
our Sputniks can operate so re- 
hably, hasn’t the consumer the 
right to expect the same relia- 
bility in his radio, television set, 
record player, or tape recorder ?” 
This complaint in a Soviet news- 
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paper is typical of many others 
and points up the fact that Rus- 
sian radios and TV sets are often 
not very reliable. The radio 
equipment in Sputnik III oper- 
ated for 16,500 hours, yet new 
television sets often fail within 
two or three days of purchase. 
More than half of the radio-phono 


combinations handled by Mos- 
cow's largest department store 


had to be sent back to the repair 
shop—even before being sold. Up 
to 75 per cent. of some TV sets 
require service during the war- 
ranty period. 


The reason for this appears to 
he in poor quality control during 
production. Inferior parts plus 
careless assembly add up to major 
headaches for the consumer and 
the service technician. 


A new deluxe Soviet TV set with a 23- 

inch screen, 21 tubes and 19 diodes, 7 

speakers, remote control, and FM broad- 
cast reception. 


products 
(radios, TV sets, recorders, ete.) 
carry a six-month factory war- 
ranty; during this period repairs 


Soviet electronic 


are made without charge in ‘‘war- 
ranty repair’’ service shops. The 
foreman of one of these shops 


blamed premature failures in TV 
sets on faetory workers who sim- 
ply do not care enough about 
reliability. He found particular 
fault with poor construction and 
alignment of TV front ends. Other 
service headaches include: coils 
wound with enamelled wire from 
which the enamel wears off, caus- 
ing shorts; poorly constructed 
controls on which the stops 
break, permitting the shafts to 
spin all the way around; speaker 
voice coils which break loose 
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from the cone; fuses which fail to 
blow under overload, causing 
burned-up power transformers; 
poorly constructed phono motors, 
CLG. 

An official study found that 
tube failure was responsible for 
31 per cent. of TX failures; pic- 
ture tubes, 4 per cent. (these are 
guaranteed for 750 hours); sele- 
nium rectifiers, 5 per cent.; other 
defective components, 9 per cent. ; 
and defects in manufacture and 
assembly, a whopping 18 per cent. 

The electronics industry is fre- 
quently exhorted by the govern- 
ment to improve the reliability of 
its products. As an official of the 
Ministry of Communications put 
tiny 

“The unsatisfactory quality of 
television sets. now being pro- 
duced has resulted in a corruption 
of the very concept of the factory 
warranty. Today the factories 
guarantee not the reliability of 
the sets but the purchaser’s right 
to free repairs fora period of six 
months. The service shops must 
fix the factories’ defective mer- 
chandise.’’ 

The high cost of supporting the 
‘‘free factory warranty’’ is also 
criticised. It has been calculated 
that the warranty feature auto- 
matically adds 80 rubles (8-20 dol- 
lars, depending on the exchange 
rate) to the cost of every TV set 
produced. The 11 million sets to 
be produced by 1965 will thus 


(Continued on page 


The Russians are poking fun at the poor 

reliability of their TV sets in this car- 

toon from a recent issue of the Soviet 

magazine ‘‘Radio.” The sets are shown 

“in erbit’’ between the set owner and 
the repair shop. 


"In Orbit" 
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VERY few days we read of 
i new types of transistors 

being produced, and the 
species and type is mentioned 
with bewildering nonchalanee. In 
an endeavour to sort out this 
multitude of types and processes, 
the writer has produced a few 
notes which it is hoped may help 
others to create some order out 
of the apparent chaos. It is as- 
sumed that simple semi-conductor 
principles have been previously 
studied and no major reterence 
will be made herein. 


By Irving Spackman . . . A 
Simple 
Classification 


ot 


Junction 


‘Transistors 


speaking we can 
transistors 1 


Generally 
classify junction 


four major categories: grown, 
alloy, electrochemical, and _ dit- 


fused, according to the methods 


used to produce the emitter 
region of the device. 
In this scheme, the diffused 


category includes only one major 
type of the many types of tran- 
sistors produced by diffusion; 
others made also by diffusion are 
listed together with alloy, grown 
and electrochemical processes. 


REVIEW 


The Various Techniques 


The first junction transistors, 
in 1951, were made by the 
GROWN JUNCTION process. 
This type of transistor consists of 
a rectangular shaped bar cut from 
a germanium crystal which has 
been grown from a molten mix- 
ture containing a small portion of 
certain impurities. The emitter 
and collector connections are 
made to each end of the bar, 
whilst the base contact is made 
to a region usually near the 


Fig. 1.—Grown Junction Transistor. Fig. 

2.—Alloy Junction Transistor. Fig 3.— 

Mesa Type Diffused Base Transistors in 
Cross Section. 


centre of the bar as shown in 


Fie. 1. 


Soon after the grown junction 
technique was introduced another 
method, the ALLOY technique, 
was evolved. In this system small 
mounds of indium were fused or 
amalgamated into opposite sides 
of a thin slice of suitably pre- 
pared germanium, as shown in 
Fig. 2. To each of these mounds 
of indium a wire was fixed to pro- 
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duce the collector and emitter 
contacts, and the base contact was 
fused on to the central germanium 
wafer. 


The one. main problem was that 
both tiese systems would not 
operate at very high frequencies. 
Then attempts to reduce the 
physical size of the sections of the 
transistor in an attempt to raise 
the working frequency lead to the 
introduction of electro-chemical 
etching and plating methods and 
from these to the development of 
the SURFACE BARRIER tran- 
sistor. The construction of the 
surface barrier transistor is simi- 
lar to the alloy method exeept 
that small depressions are etched 
into the germanium slice to pro- 
vide contact for the collector and 
emitter dots which are much 
smaller than in a conventional 
alloy type transistor. — 


It is interesting to note that 
using these methods already de- 
seribed, all regions of the transis- 
tor, that is, collector, emitter and 
base are generally of uniform re- 
sistivity, whereas diffusion pro- 
cesses can produce non-uniform 
regions of resistivity with conse- 
quent better performance. 


Now we come to the process 
which provided further improve- 
ment in performance and was 
capable of a higher degree of con- 
trol—the diffusion system. As 
mentioned previously the use of 
such a system will enable the pro- 
duction of non-uniform resistivity 
regions thus providing better 
electrical characteristics. 


The diffusion of the required 
impurities can take place from 
within the crystal or through the 
surface region from outside inten- 


tional contamination, usually 
called gaseous diffusion. It is 


also possible to combine diffusion 
techniques with one of the three 
older type processes mentioned 
earlier—for example a non-uni- 
form base region can be produced 
by diffusion and the emitter and 
collector junctions added by alloy 
methods. Any other combination 
ean be used if desired. As a re- 
sult of this flexibility, diffused 
transistors may assume any one 


Ist OCTOBER 1961 


of several physical appearances. 
Another method is also common, 
this being the MESA construction 
as seen in Fig. 3 in which the 
semiconductor wafer is etched 
down in steps so that the base 
and emitter regions remain as 
steps above the collector area. 

We show here a_ classification 
scheme which will illustrate how 
diffusion is combined with other 
transistor manufacturing — pro- 
cesses to produce different types 
of composite structures. 


Transistor Type Classification 


Double-Doped 
Grown Diffused 
Rate-grown 
Melt-back 
Melt-back Diffused 
Alloy or used 
Diffused Alloy (Drift) 
8. Alloy-D* “used 
9. Diffused-Base 
10. Surface-Barrier (SBT) 
11. Micro-AHNoy (MAT) 

12. Miero-Alloy Diffused (MADT) 
13. Diffused - Emitter, Diffused- 
Base or Double-Diffused. 
Grown junctions are used in | 

and 3. 
Diffusion techniques are used in 
eee cre, 12,.and 13. 
Alloy junctions are used in 6, 8, 
and 9. 

Electrochemical etching and plat- 
ing techniques are used in 
10 and 11. 

A brief description of the clas- 
sification scheme will help to 
explain a few of the more com- 
plex types. 

1. Double Doped Transistors. 
This is an original type of grown 
junction formed by growing a 
crystal and successively adding 
p and n type impurities to the 
mixture while the crystal is being 
grown. 

3. Rate Grown; Something Cal- 
led Graded Junction Transistors. 
These are really only a variation 
of the double doped method. (1). 
The growth rate is varied in a 
periodic manner so that the crys- 
tal contains mostly p type impuri- 
ties during one part of the growth 
eyele and mostly n type impuri- 
ties in another part. This method 
produces a crystal from which an 
n-p-n transistor can be cut. 

4. Melt Back and also Melt 
Quench Transistors. These are a 


hoe 


ws) 


“1S O11 ee 
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variation of Rate Grown transis- 
tors (3) above in which the rate 
erowth is carried out in a small 


way, physically speaking. This 
produces a thinner base regiou 


and hence better high-frequency 
performance. 

2. Grown Diffused Transistors. 
As mentioned previously this is 
made by combining the diffusion 
method and the double doping 
process. In this case suitable n 
and p type impurities are added 
simultaneously to the mix while 
the erystal is grown. Subse- 
quently, the base region is pro- 
duced by diffusion during the 
continued growth of the crystal. 

5. Melt Back Diffused. This is 
really just a combination of the 
melt-back process with  subse- 
quent diffusion process applied to 
produce the base region. 

6. Alloy or Fused Transistors. 
These have already been de- 
scribed earlier. 

7. Diffused Alloy (Drift) Tran- 
sistors. There is a difference in 
the use of the word drift in scien- 
tific lterature and commercial 
use. In scientific parlance a drift 
transistor is any type which has 
a non-uniform or graded base 
region that provides better high 
frequeney performance than a 
similar uniform-base construction. 
However, the drift term when 
used commercially, generally re- 
fers to a diffused alloy type trans- 
sistor. Such a transistor is pro- 
duced by combining diffusion and 
alloy techniques. The semi-con- 
ductor wafer first is subjected to 
a gaseous diffusion to produce the 
non-uniform base region then the 
alloy collector and emitter junc- 
tions are added. 

8. Alloy Diffused Transistors. 
This is another type made by 
using alloy material containing 
both n and p type impurities. The 
emitter-base junction is produced 
by the conventional alloy pro- 
cesses, while the base region and 
the collector-base junction are 
formed by diffusion. The collector 
region is the original semi-condue- 
tor material. There are other 
similar systems to this as well. 

9. Diffused Base Transistors. 
This transistor type is also made 
by combining diffusion and alloy 
techniques. In this case a non- 
uniform resistivity base, and the 
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collector-base junction are formed 
by gaseous diffusion into a semi- 
conductor wafer that makes the 
collector region. The emitter- 
base junction is formed by a con- 
ventional alloy junction on the 
base side of the diffused wafer. 
10. Surface Barrier Transistors 
(SBT). This consists of a wafer 
of semi-conductor material into 
which depressions have been 
etched on opposite sides of the 
water as described previously. 
The emitter-base and_ collector- 
base junctions are then formed 
by electroplating a suitable metal 
on the semi-conductor in the 
etched depressions with the ori- 
ginal wafer forming the base. 
11. Micro-Alloy Transistors 
(MAT). This is only a variation 
of the surface barrier type in 
which suitable n or p type im- 
purities are first plated in the 
etched depressions and then 
alloved into the p or n type base 
water. 
12. Micro-Alloy Diffused Transis- 
tors (MADT). This most modern 
development is made by incor- 
porating diffusion techniques with 
the micro-alloy type transistors 
described above. In this case the 
semiconductor wafer is first 
treated to gaseous. diffusion to 
produce a non-uniform _ base 
region prior to the electrochemi- 
cal plating process being used. 
13. Diffused Emitter and Dif- 
fused Base and Double Diffused 
Transistors. These types consist 
of a base wafer which is treated 
with gaseous diffusion of both p 
and n type impurities to form 2 
p-n junctions in the original ma- 
terial. 
References: 
Paes. oaly, hecent 1Weé- 
velopments in Transistors” 


‘Tele lech. .V Ol... 10.7, Lee, 
1951. 
ii. B. Cornelison and W. A. 


Adeoek. Transistors by 
Grown Diffused Techniques 
1957, I.R.E. Wescon Con- 
vention, Part 3. 
ni. R.C.A. Reviews 
Dee. 1953, 
1957. 

iv. Texas Instruments Applica- 
tion Notes No. 7 and Refer- 
ences. 

v. Mullard Reference Manual 
of Transistor Circuits. 


Vowrrr4 
Vol. 18, March 
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Super Sensitive Electronic 


“Sniffer” 

Our sense of smell is sensitive 
enough to detect certain odours in 
concentrations as little as one part 
in a million parts of air. 

But scientists at the Westinghouse 
research laboratories have developed 
an electronic ‘sniffer’ that is even 
more sensitive and much more accur- 
ate. It not only detects but exactly 
measures concentrations of gases as 
low as one part in 10 million parts of 
air. In contrast to the human sense 
mechanism, odour has nothing to do 
with its operation. 

Called an electronegative gas detec- 
tor (EKGAD), the new instrument was 
developed primarily to detect and 
measure the concentration of a gas 
called sulfur hexafluoride (SF,). This 
gas is an inert, odourless, colourless, 
non-conductor of electricity. It is 
sealed under pressure inside high- 
voltage electrical apparatus, where it 
provides electrical insulation or is 
used to quench electric arcs. One use 
of the sniffer is to locate minute leaks 
through which the SF, gas might es- 
cape. It also measures the _ trace 
amounts of any leakage. The instru- 
ment can detect a leak so small that 
the escaping gas in an entire year 
would fill only the space inside a pack 
of cigarettes. 


a 


Semimetal Switches May Increase 


Computer Speeds 
Metals such as antimony and bis- 


muth may increase still further the 
already amazing speeds at which com- 
puters or “electronic brains’ operate. 

The “nerve cells” of computers are 
their vacuum tubes or transistors— 
the devices that serve as switches for 
controlling the flow of electric cur- 
rent. The faster the switches func- 
tion, the faster a computer calculates. 

A new type of controlling device 
made of semimetal can theoretically 
operate in a billionth of a second, 
which is much swifter than present- 
day transistors, according to Dr. Ben- 
jamin Lax of the Massachusetts Insti- 
tute of Technology’s Lincoln Labora- 
tory. Such switches, still in the ex- 
perimental stage, may reduce operat- 
ing costs and open up a new era for 
advances in electronics. 

A slight amount of lead or tellurium 
must be added to the semimetal to 
enable it to operate as a switch or 
controlling mechanism. The lead or 
tellurium enters into the crystalline 
structure, creating an electrically un. 
stable situation in which an electric 
current can be easily induced. 


Superconductive Magnets 

Scientists of the Radio Corporation 
of America have developed a new 
mass-production process that opens 
the way for the first time to wide- 
spread practical use of extremely 
simple superconductive magnets, 
using no power, to generate enormous 
magnetic fields for large nuclear re- 
search machines and for ultrasensi- 
tive receivers used in radar, radio 
astronomy, and space communications. 


The new process was described by 
RCA research executives as a techni- 
cal advance that may rival in import- 
ance the development of mass-produc- 
tion techniques for transistors. 


The RCA development is a simple 
chemical method for rapid and con- 
tinuous growth of crystalline niobium- 
tin, a compound superconducting ma- 
terial recently found to possess an 
ability to generate and sustain very 
strong magnetic fields without any 
power dissipation. This means that 
magnets made with the material will 
continue to operate indefinitely with. 
out consuming any power except for 
a small initial voltage to start a cur- 
rent flowing. 


Until now, no satisfactory method 
has been devised to produce the ma- 
terial in the desired crystal form in 
quantities necessary for widespread 
use, largely because of the extreme 
brittleness of the crystalline’ sub- 
stance and the consequent difficulty of 
working with it. The RCA laboratory 
apparatus is capable of producing uni- 
form crystal coating of niobium-tin on 
a fine wire at the rate of 30 feet per 
hour. Production refinements are ex- 
pected to greatly increase this rate. 


According to the RCA scientists, the 
finished wire has performed with ‘‘out- 
standing” success in tests involving 
as Many as ninety turns of wire 
around a three-quarters inch diameter 
coil form. In addition, tests on short- 
wire lengths performed at the Law- 
rence Radiation Laboratory, Univer- 
sity of California, Berkeley, indicate 
that the wire remains superconductive 
in 94,000 gauss magnetic fields, while 
supporting a current of 7 amperes. 
This represents a current density in 
the superconductive coating of 100,000 
amperes per square centimeter, These 
tests demonstrate the feasibility of 
winding the wire in any desired 
lengths to form extremely powerful 
magnets without the danger of its 
cracking or otherwise losing its use- 
ful properties. The RCA scientists 
added that the same basic process has 
been used to produce hollow tubes 
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and thin films of crystalline niobium- 
tin for possible application in new 
types of electronic devices for com- 
munications, space, and computer 
functions, 
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Shatterproof Light Bulb Made 
With Silicones 


A shatterproof electric light bulb 
has been developed by an American 
company. Called “Flamescent,” the 
bulb can be dropped onto a hard sur- 
face without breaking. 

The light consists of a bulb wound 
with Fiberglas yarn. The glass and 
yarn are bonded into a single unit 
with a rubbery silicone adhesive. The 
Flamescent casts a warm, flamelike 
glow, and yet its lumen, or luminous 
power, output is higher than that of 
any other processed bulb. It gives a 
glareless light, and lasts at least three 
times longer than conventional light 
bulbs, the manufacturer says. 

The bulb is made by the Duro-Test 
Corporation,. North Bergen, New 
Jersey. 


New Nuclear Research Device 


In these days of remarkable scien- 
tific and technical progress, many new 
and extraordinary machines are con- 
stantly being developed. One of these, 
research machine that detects one 
foreign (or different) atom among 
more than 1,000 million atoms. This 
the company says, is like a detective 
finding his wanted man among all the 
people of North America, South 
America, Europe and Africa. 
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Television for “Northern Star” 


Shaw Savill Line’s new passenger 
liner Northern Star (22,000 tons) will 
be fitted with a television system 
providing a completely co-ordinated 
internal and off-air service all over 
the world. This is to be supplied and 
installed by Marconi’s Wireless Tele- 
graph Co. Ltd., to an order negotiated 
by Marconi Marine. 


Northern Star’s passengers will be 
able to receive local television pro- 
grammes at ports of call, and will also 
have the added facilty of closed- 
circuit telecine and live television 
programmes while the liner is at sea. 

Following similar installations for 
the Orient Line’s Oriana and Can- 
berra, this will be the third sea-going 
TV system to be supplied by Mar- 
conis. 

Northern Star is being fitted out at 
Vickers Naval Yard at Newcastle- 
upon-Tyne, 
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New Aid To Meteorologists 


The United States National Bureau 
of Standards has reported the recent 
development and _ installation of 
“Ephi,” a new system for locating the 
source of natural static discharges or 
“sferics” as they have been colloqui- 
ally called. 

Installed near Brighton, Colorado, 
by the Navigation Systems Section of 
the Radio Systems Division it is cap- 
able of appreciably greater accuracy 
than direction finding systems previ- 
ously used. The system was devel. 
oped by G. Hefley, R. F. Lindfield, T. 
L. Davis and R. H. Doherty. 

The antenna system consists of 
three 125ft towers spaced about four 
miles apart, forming the vertices of 
an equilateral triangle. The signals 
received at each antenna are fed ove: 
coaxial cables to the central control 
station of the system. Here elec- 
tronic equipment determines the rela- 
tive difierence in time of arrival of 
the sferic signal from each antenna, 
and, from this, the direction from the 
control station to the lightning source 
is automatically determined. 


Since sferics travel with the speed 
of light and the antennas are so 
closely spaced, the differences in time 
of arrival at the three antennas are 
so small that they are measured in 
microseconds. The maximum differ- 
ence in arrival time between the 
antennas at Brighton is only about 
21 usec. The Ephi equipment can 
make such measurements of time 
difference with an accuracy of a small 
fraction of a microsecond. 


In addition to determining the 
direction of arrival of sferic signals, 
the equipment counts the total num- 
ber of sferics occurring in any de- 
sired time interval, and can count the 
number of sferics arriving from 
several different directions at the 
same time. The sferic waveform can 
also be photographed, either with 
still or motion-picture cameras, and 
the record retained for further de- 
tailed studies aimed at a better un- 
derstanding of radio wave propaga- 
tion as well as the nature of the 
lightning itself. 


In addition to its value as a re- 


search tool, ‘Ephi’ is potentially of - 


value in tracking such severe weather 
phenomena as tornadoes and hurri- 
canes, These storms are usually ac- 
companied by sferics of high in. 
tensity which can be detected by the 
equipment. 

The Ephi station at Brighton can 
pick up sferic signals originating in 


storms far offshore in the Gulf of 
Mexico or the Atlantic Ocean. Two 
such stations, located a few hundred 
miles apart, could accurately “fix” 
the position of a storm at distances 


of many hundreds of miles from 
either station. 
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New Molecuiar Electronics 
Department 


Westinghouse Electric Corporation 
has announced the formation of a 
new department for the development, 
manufacture and marketing of mole- 
cular electronics functional blocks. 

D. W. Gunther, general manager ot 
the company’s semiconductor depart- 
ment at Youngwood, Pennsylvania, in 
the United States, said the new group: 
within his organisation will be known 
as the semiconductor molecular elec- 
tronics department and will be headed 
by Fred M. Heddinger, former assist- 
ant to the general manager. 

“The formation of this activity,” 
Mr. Gunther said, ‘marks another 
step by Westinghouse toward exploit- 
ing commercially the molecular elec- 
tronics field in which the company 
has pioneered in development.” 

The Westinghouse molecular elec- 
tronics development effort, he ex- 
plained, is a new electronics science 
which employs “blocks” of semicon- 
ductor materials to perform circuitry 
functions previously accomplished by 
separate components such as transis- 
tors, diodes, resistors and capacitors. 


New Electric-Drive System For 
Vehicles 

A United States engineering firm 
has developed a four-wheel electric- 
drive system for trucks and other 
vehicles, which it believes “may some 
day radically change the design of 
passenger automobiles.” The devel- 
oper of the system is Jack & Heintz, 
Inc., of Cleveland, Ohio. ‘ 

In the new vehicle, a standard 
engine turns a generator which cre- 
ates electric power for small electric 
motors on each wheel. A “frequency 
changer” regulates the power going 
to each wheel, enabling the engine 
and wheels to operate at different 
speeds. 

The new system, Jack & Heintz 
says, eliminates axles, transmissions 
drive shaft and differential, and re- 
duces the weight of a conventional 
truck by about a ton. The company 
expects to have the new electric-drive 
vehicle ready for testing before the 
end of 1961. 
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New Lightweight Airborne Radars 


The Radio Corporation of America 
has announced the introduction of the 
lightest airborne weather radar ever 
built, a unit so compact that it will 
enable many small planes to use 
radar equipment for the first time. 

Designated the AVQ-55, the new X- 
band system makes extensive use of 
transistorised circuits for the maxi- 
mum possible reductions in size, 
weight and power requirements, ac- 
cording to Joseph R. Shirley, Manager 
of RCA’s Aviation Equipment Depart. 
ment. 

The AVQ-55, which weighs 40 
pounds and has a range of 90 miles, 
will be delayed for the first time at 
the National Business Aircraft Asso- 
ciation meeting in Tulsa, Oklahoma. 

While designed for the general avia- 
tion market, it is especially suited for 
small twin-engine planes where space, 
weight and electric power are at a 
premium, Mr. Shirley said. 

“This new equipment permits the 
small business aircraft operator to 
enjoy the weather detection advant- 
ages heretofore available only to 
larger aircraft, and to plot a smooth, 
time-saving course through and 
around storm areas,’ he commented. 
Mr. Shirley said the new radar repre- 
sents new concepts in design and 
packing and consists of three basic 
units: antenna, receiver-transmitter, 
and indicator. Antennae are offered 
in a choice of 12, 15, or 18 inches. 


Bo Bo 


“Oriana” Television 


A report on the TV installation 
aboard the P. and O.-Orient liner 
Oriana, has been made by the ship's 
chief radio officer, 

Sent from Suva during Oriana’s 
second voyage, the report says that 
from the start the installation oper- 
ated technically according to plan 
and that although they experienced 
a few minor troubles of the type in- 
herent in most electrical installations, 
at no time during the two voyages did 
the programmes fail to go out on 
schedule, 

In port the local T.V. programmes 
are received and put on- the circuit. 
The system permits simultaneous re- 
ception and _ distribution of both 
B.B.C. and I.T.V. programmes in the 
United Kingdom area, of up to three 
in Australia, and up to nine in the 
United States. The various. pro- 
grammes are there for selection by 
the viewer, using the selector switch 
on the T.V. set in his cabin. 

The audience viewing programmes 
in Oriana’s public rooms numbers up 
to 100 to 150 in the first-class, and up 
to 300 or more in the tourist class. 
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TWO METRE CONVERTER US!NG 
NUVISTOR TRIODE 


(Continued from Page 12) 
6CW4 is very high between 25 
and 30 db. The tubes ability to 
handle very 


strong signals is 


CEE 
COIL DATA 


All slugs OBA Neosid preferably 
purple or Black type. All formers 
OBA slug 3 o.d. x 3 long poly- 
styrene type. 


Ll! 43 Turns 20 G tinned copper 
spaced 3’ The antenna tap 1 
to 14 turns from earth end. 


L2 33 turns 20 G enamelled spaced 


1s 
a 


L3. 4 turns 20 G enamelled spaced 
1a 


2 


L4 33 turns 20 G enamelled close 
wound, 


L5 15 turns 26 G close wound. 
LN 16 turns 26 G enamelled close 
wound, 


H.T. Supply voltage 125 6CW4 drop- 
ping resistor 6.8k 4w. 


The HEARTof the Rartable 


[y * Precision- 

built 
[y * Peak ture Radio Rectifiers. D 

performance The world’s standard years. 

* Practically first choice among pro- 
5 5 NAME 

ne unbreakable gressive servicemen. Bs 
Write, phone, or call the Sole New Zealand Agents: ADDRESS __ 


STANDARD TELEPHONES & CABLES PTY. LID. 5 


AUCKLAND Box 571 
CHRISTCHURCH Box 983 


P.O. Box 140, UPPER HUTT 


REVIEW 


Servicing Portables? Re- 
place with STC Minia- 


good, superior to the 6J4 


erounded grid amplifier. This is 
attributed to the use of the anode 
dropping resistor, as this seems to 
extend the grid base of the tube 
to a certain extent. We are look- 
ing now at the 47K grid resistors 
and wondering if a selected low 
noise type resistor might make an 


improvement over the 


quality 4 w carbon type used. 


. 7 
F000 


The converter is very good on 
weak signals. Reception over the 
240 mile path from Palmerston 
North indicates that the tube per- 
forms will giving adequate gain 
with low noise. 


In all we ean recommend this 
tube to all interested in V.H.F. 
receivers. It is probably the 
cheapest and best R.F. amplifier 
tube currently available in this 
country and is very easy to 
handle and adjust. 


N.Z.’s 


is, 


MINIATURE RADIO RECTIFIER 


Leading Architectural 
can be posted to you for 18/- a year, 
30/- for 2 years, post free. 
If this is of interest to you as a home- 
owner, pease use this order form. 


THE MAGAZINE PRESS LTD., 
P.O. Box 1365, Auckland. 


post free, 
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PARTS LIST 
Cl, C2" Cri,” 2001 mids enue 
Ceramic. 
C3, C6, C9, 50 pf Silver Mica. 
C4 


C5, C7, C14, .002 mfd Ceramic Disc. 
C8, C10, C11, C12, .01 mfd Tubular 


Ceramic. 
C13, 10 pf Silver Mica. 
R1 47k 3w. 
R3, 470k 3w. 
R4, 100 ohms 3w. 


R6, RY, R15, 1k 4w. 
R7, 4.7 meg 3w. 

R8, 68k 4w. 

R10, R13, 100k 43w. 
R11, 220k 4w. 

R12, R14, 470 ohms 43w. 
Rif. Cot Sumhar ce 


J1. Belling-Lee Coax Socket or equiva- 
lent. 

J2, Coaxial connector to suit accom- 
panying receiver. 

X, crystal. This one is on 46.5 mc/s 
overtone. 


a 


For those who take a pride in their home, 


For those with an Interest in Architecture 


HOME & BUILDING 


Magazine, 


Please enrol me as a subscriber to Home and 


Building until countermanded. 
| enclose 18/-/30/- for the first 12 months/ 


A GIFT SUBSCRIPTION IS A REGULAR REMINDER. 
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BEETHOVEN VIOLIN CONCERTO in D MAJOIX, Cras G1 


““ TEATH 
‘a@lRANS- 
_ FIGURATION 


*BEETHOVEN, Violin Concerto in D Major, Opus 
61. Played by Igor Oistrakh, with the Pro Arte 
Orchestra conducted by Wilhelm Schuchter. World 
Record TZ140. 

There is no finer violin concerto than Beeth- 
oven’s, and none which makes greater demands 
upon the soloist. Only a highly accomplished per- 
former can realise its possibilities for the violin, 
and he also needs discernment and taste to capture 
the rather elusive beauty of the music. 

The obvious comparison here is with the recording 
made some years ago by David Oistrakh and the 
Swedish Festival Orchestra. One can hardly doubt 
that the father’s performance is superior, both in 
sureness of technique and warmth of interpretation. 
Nevertheless, Igor Oistrakh plays impressively, with 
a clear lyrical tone and_ sensitive understanding. 
The first movement, after a hesitant entry, goes 
splendidly until the cadenza (Kreizler’s not Joa- 
chim’s), marred only by an occasional lapse of 
intonation. Both soloist and orchestra give a beau- 
tiful rendering of the serene second movement, the 
best part of the whole performance. The soloist is 
less happy in the final rondo, not quite at ease with 
its wonderful rhythms, although he finishes well 
enough (with again a Kreizler cadenza). 

The orchestra gives excellent support throughout 
under a conductor who takes every passage confi- 
dently and well. There is, however, an unfortunate 
lack of balance with the soloist, whose violin has 
been placed too near the microphone. 
® WALTON, Belshazzar’s Feast; HANDEL, Zadoix 
the Priest, and From the Censer Curling. Sung by 
James Milligan (bass-baritone) and the Hudders- 
field Choral Society, with the Royal Liverpool Phil- 
harmonic Orchestra conducted by Sir Malcolm 
Sargent. World Record EZ1021. 
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record 
review 


by Professor C. G. F. Simkin 


KEY: 


® Not recommended because of 
poor performance or recording. 


Recommended although the 
performance or recording has 
faults. 


** Strongly recommended _be- 
cause both performance and 
recording are excellent. 


Walton’s brilliantly colourful oratorio demands 
large-scale musical forces. In this recording, the 
engineers have not overcome the difficulty of making 
such a performance sound other than blurred and 
confused. Even if they had, the choir would have 
marred the result. No words can be caught when it 
is going full blast, and few in the quieter passages. 
Their rendering of the unaccompanied, eight-part 
‘By the Waters of Babylon,’’ a fine piece of choral 
writing, is particularly disappointing. They have, 
moreover, a graver fault than poor enunciation. 
Whether they are supposed to express the lament 
of the Jews in captivity, the barbaric glory of Baby- 
lon, or exultation when Belshazzar is slain, the mood 
is much the same—fuzzily monochromatic. 

James Milligan is much better. He has a strong, 
clear voice and gives a satisfying interpretation of 
all his parts. The orchestra is excellent throughout, 
although the recording makes it sound blurred in 
the louder passages. 

The choir is obviously happier in Handel’s glori- 

ously secular anthems, but again sings more ener- 
getically than clearly. The orchestra keeps up its 
splendid playing and is now better recorded, al- 
though it is given undue prominence by the 
engineers. 
* Richard Strauss: Death and Transfiguration, 
Dance of the Seven Veils; Dance Suite. Played by 
the Philharmonic Orchestra, conducted by Artur 
Rodzinski. World Record TZ141. 

This record is good value for Strauss enthusiasts, 
as it gives an early symphonic venture into ‘‘music 
as expression,’’ an excerpt from his most successful 
opera, and a mature adaptation of Couperin’s 
harpsichord pieces (omitting, however, the cour- 
ante). It will also be appreciated by admirers ot 
the late Artur Rodzinski, a fine conductor who was 
a Sympathetic interpreter of Strauss. 

The dramatic tone poem about a man’s struggle 
with death receives a vividly understanding perfor- 
mance. The Philharmonia plays it brilliantly 
throughout, especially in the solo passages, and 


(Continued on page 34) 
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NEW PRODUCTS: 


REVIEW 


LATEST RELEASES 
AND ELECTRONIC EQUIPMENT 
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IN ELECTRICAL 


This section of our paper is reserved for the introduction of new products and space preference is given to our 


regular advertisers. 


New Range Of Polystyrene 
Capacitors From TMC 


An entirely new range of com- 
petitively-priced miniature poly- 
styrene capacitors designed for tran- 
sistorised and low voltage circuit 
applications is now available from 
TMC. 

Despite their extremely small size, 
all capacitors in the new range are 
for normal working voltages of up to 
50v_ d.c. 

Capacitance values are from 0.0005 
microfarad to 0.5 microfarad with a 
closest standard tolerance of plus or 
minus 1%. Sizes of individual capaci- 
tors range from 9/16’ (length) by 
3/16’ (diameter) COM oh eL Oyo cues 
25/32’, thus offering circuit designers 
a wide variety of space-saving units. 


ONE INCH 
Although thése 


are of 
such small size they retain the su- 
perior characteristics of larger poly- 
styrene capacitors: 

resistance 750,000 me- 
which- 


capacitors 


Insulation 
gohms or 250,000 ohmsfarad 
ever is the smaller. 


Power Factor not 
0.001 at 1 ke/s. 

Further details from: Telephone 
Manufacturing Company Limited, 
Capacitor Division, Sevenoaks Way, 
St. Mary Gray, Orpington, Kent. 


greater than 


* * 


New Solid-State Parametric 
Amplifier and Mixer 


Some details are now to hand of 
the experimental solid-state diode 
parametric amplifier and mixer which 
Marconi’s displayed at the recent 
Farnborough Air Show as_ part of 
their comprehensive exhibit of avia- 
tion electronics. This device, which 
has never before been on view at the 
Show, is the outcome of one of a 
series of investigations which are cur- 
rently being carried out at the Mar- 
coni Research Laboratories in which 
various possible alternatives in micro- 


wave low-noise amplifiers are being 
systematically explored. 


The importance of this combined 
amplifier and mixer lies in its excel- 
lent low-noise characteristics and also 
because one such unit can replace at 
least three valved stages in a conven- 
tional receiver. Experiments with 
such a device incorporated in a Mar- 
coni type SR100 radar transmitter/ 
receiver (aerial temperature 120°K) 
have shown it to enhance the overall 
noise factor from approximately 7 dB 
to 2.5 dB—equivalent to an increase 
in transmitter power from 500 kilo- 
watts to 1.75 megawatts. 


Of parametric amplifiers in general 
it can be said that the amplification 
is derived by the transference of 
energy from a locally generated fre- 
quency (known as the “pump source) 
into the signal itself. 


In this connection a homely, if 
rough, analogy of how this is brought 
about is provided by the ‘whiter-than- 
white’ washing powders of television 
advertising fame. Into these, chemi- 
cals are introduced which are sensi- 
tive to ultra-violet light. When ma- 
terials washed in these powders are 
exposed to sunlight some of the in- 
visible ultra-violet content of the sun- 


For further particulars, contact Advertising Manager, “R. & E.,/’ Box 1365, Auckland. 


light acts upon the chemical, causing 
it to effect a frequency-conversion of 
the ultra-violet to the lower frequen- 
coes of visible light. In this way 
more visible light is radiated from the 
material than actually impinges on it 
in the first instance—i.e. amplification 
takes place, with the visible light 
representing the signal and the ultra- 
violet the “pump” source of additiona' 
energy. 


Physically, the _ solid-state para- 
metric device bears no resemblance 
to a conventional amplifier; its ex- 
ternal appearance is that of four sec- 
tions of waveguide bolted together. 
The amplification process is achieved 
by two silicon diffused P.N. junction 
diodes (variable capacitance diodes) 
mounted within the structure, with an 
X-band kylstron acting as a ‘pum)y’ 
source, 


This particuar parametric ampifier 
has been designed for experimental 
use with the Marconi S264 series of 
surveiance radars and for this reason 
accepts a signa input of 600 Mc/s fre- 
quency. An X-band diode mixer is in: 
corporated to provide, in this instance, 
an if. output at 44.25 Mc/s, but it is 
emphasised that the device can 


readily be used at other frequencies 
over a wide range. 


eT a 
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Although its performance has not 
yet been fully evaluated preliminary 
testing has shown that the new ampli- 
fier holds considerable promise. Sig- 
nal-to-noise ratios are considerably 
better than those obtained with a tri- 
ode, and therefode longer ranges are 
obtainable, as will be seen from a 
special PPI display on the stand, on 
which actual aircraft responses ob- 
tained via a parametric amplifier are 
compared an a side-by-side basis with 
the same echoes derived from a low- 
noise triode. The new amplifier has 
the further important advantage that 
its working life is not bounded by the 
deterioration in cathodic emission 
which is the limiting factor in any 
thermionic device. It is no more 
prone to ‘spike’ damage in radar work 
than is a triode—and probably less so. 


Esterline Angus Inkless Event 
Recorder 


An inkless event recorder which 
can operate more than 50 days with- 
out a change in charts has just been 
introduced bq Esterline Angus Instru- 
ment Company, Inc., Indianapolis. 

Called the 620 Event Recorder with 
Tempen, this graphic recording in- 
strument is immediately available in 
both a 10-channel model which sells 
for less than £300 and in a 20-chan- 
nel model which sells for less than 
e350. 


The 620 with Tempen detains the 
proven reliability and versatility of 
the still available Esterline Angus 
Model AW (pen and ink) Event Re- 
corder which is used in almost every 
industry for time, motion, efficiency 
and quality control studies; and in 
a wide variety of chemical, physical, 
medical and psychological research. 


Instead of ink—which can spill, run 
and freeze—the 620 with Tempen uses 
electrically - heated stainless steel 
styluses to write 10 or 20 channels of 
“ves-no” or ‘on-off’ information on 
special paper. Power to heat the 
styluses can be obtained from a 120- 
yolt, 50 to 60 cycle source or from a 
12-volt storage battery. 


Torture testing of the styluses re- 
veals they will last through more than 
20 years of continuous operation and 
retain a response speed of 1/20 of a 
second. The special chart paper has 
a non-wax finish which eliminates the 
danger of marred records caused by 
external heat, rough handling or dis- 
colouration from sun and other strong 
light. 
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An easily accessible rheostat can be 
set to control the width of lines made 
by the styluses according to individual 
preference. 


Among hundreds of uses for the 
620 with Tempen are supervision of 
heating systems, refrigeration instal- 
lations, air conditioning systems and 
a vast range of chemical processes. 


In time studies, the inkless event 
recorder can reveal the productive 
and non-productive time of any or all 
machines in a plant. Still other uses 
include surveys of elevator traffic, 
highway traffic control systems, cir- 
cuit breaker action, plastic molding, 
rubber vulcanising, the opening and 
closing of doors, vegetable oil pro- 
cessing, phychological testing, qualita- 
tive television programme analysis 
and conveyor operation. 


To accomplish these and other jobs, 
the 620 with Tempen can be ordered 
with a variety of chart drives—syn- 
chronous motor, selsyn and phantom. 
Available chart speeds range from 
# inches per hour to 6 inches per 
second. 


All charts are 80 feet long and have 
rectilinear co-ordinates so arranged 
that the occurrence of events can be 
easily timed. 


Present owners of Hsterline Angus 
Model AW (pen and ink)) Event Re- 
corders can have them converted to 
the Tempen writing system at a rea- 
sonable cost. 


New Zealand Agents: E. C. Gough Litd., 
Christchurch. 


ELECTRIGALS REVIEW . 331 


Philips Microwave Components For 
4 and 2 Millimetre Bands 


A series of high precision compon- 
ents for the generation, detection and 
measurement of microwaves in the 4 
and 2 millimetre bands is now avail- 
able from E.D.A.C, Ltd. 


This new equipment offers many 
advantages for research in many 
fields of fundamental and applied 
physics. 


Nearly all of the instruments are 
of a completely original design, as. 
practice showed that the usual tech- 
nique of scaling down components of 
equivalents of 3 centimetre or 8 milli- 
metre bands did not lead to accept- 
able solutions. The series of high 
quality instruments, which features 
among other things a novel claw- 
flange construction for the best pos- 
sible coupling of components, is being 
continuously extended. 


Full details of these and other in- 
struments in the Philips range are 
available from E.D.A.C. Ltd., P.O. Box 
6415, Wellington, and P.O. Box 9338, 
Auckland. 


High Precision Components for the genera- 
tion, detection and measurement of micro- 


waves in the 4 and 2 millimetre bands. 
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REVIEW 


Shortwave Survey 


by MIKE BUTLER 


A Listeners’ Guide to Broadcasts in English 


Greenwich Mean Time is used 
—frequencies in kilocyeles. 


With the international airways 
strewn with atomic debris, satel- 
lites, rockets and needles, many 
of our readers will wish to get 
the 
offer the following schedules with 
the that these 


two countries their fre- 


story direct. Therefore we 


cautionary note 

change 
quencies and programming often. 
An asterisk denotes poor recep- 
tion either on account of weak 


signal strength or interference. 


ARMED FORCES RADIO AND 
TELEVISION SERVICE (AFRTS) 


1900 
1930 
2115 
2215 
2300 
2330 
0200 
0200 
0330 
0600 
0700 
0730 


- 0915 


2130 
2200 
2200 
2230 
0300 
0000 
0600 
0245 
0415 
1100 


1100 


21650* 
15190* 
15270* 
21460 
21460 
LAGhO™ 
17770 
17815 
21460* 
6040 
5965 
9560 
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By 


you the major broadeasting orga- 


the time these notes reach 


nisations will have adopted their 
summer schedules which are due 
to take the air at the beginning 
of November. These planned 
changes will not be the only ones 
observed however. A marked dif- 
ference in reception conditions is 
already noted as signals below 
hine megacycles are fading muck 
earler in the mornings, at present 
about 2000. In the evenings the 
higher frequency bands above 
15 megacycles have improved to 
the point where the 13 metre band 
open until 1000 
Generally speaking the best log- 
gvings during the past month have 
been made after 0600 with the 
daytime signals well below their 
previous streneth 


is commonly 


1815 — 2145 9615 

1815 — 1900 6140 

1815 — 1830 17760 21485 
1830 — 1900 21610* 

1830 = 1845 21740" 

1845 — 2045 7205 

1845 — 1930. 17705? 

1845 — 1900 15205 

1900 — 1930 21520 

1900 — 1915 17795 21540* 
1915 — 1930 21610 

2000 — 2115 21610 

2000 — 2100 17710 

2000 — 2045 11905* 

2015 — 2030 15240 

2030 — 2115 15210 

2030 — 2100 7265 

2045 = 2135. AL25 

2100 — 2130 17775 21740 
2200 — 2230 17710 21520 
22) 5a 200 by Ome Ol 
2300Mer23308 15185. 17735 
2315 — 2330 21740 

0000 — 0115 21740 

0000 — 0045 17775 

0000 — 0030 17735 17745 
0015 —0030 .15155*°15350* 
0100 — 0145 17775 

0100 — 0115 15135* 

0115 — 0230 17855 

0115 — 0130 15160* 17745 


V7775 


VOICE OF AMERICA 


EA 9S ee 1520" 21570 


0130 
0200 
0230 
0345 
0400 
0500 
0500 
0730 
0545 
0600 
0600 
0600 
0630 
0630 
0630 
0645 
0700 
0530 
0800 


0830 
0830 
0830 
0840 
0900 
1000 
1000 
1000 
1000 
1015 
1030 
1045 


0200 
0400 
0330 
0400 
0415 
0600 
0530 
0745 
0730 
0730 
0700 
0615 
0730 
0730 
0700 
0730 
0715 
0600 
0815 


0945 
0930 
0900 
0930 
0930 
1100 
1045 
1030 
1015 
1030 
1100 
1100 


11890 

15210 

11890 

7265 

5960s Vaso 
72050, 9770 
7265 11805 
5960* 6025 
6025 9615* 
11780 

5960 9770 
9545* 

11805 15205 
7205 27h 375" 
7260* 

9545* 

9770 

5955 6040* 
Fridays only UNO Programme 
9740 11875 
9600 

9740 

9545 

5985 6185 
#155*79650°=1'1.960*- Lees 
15325 

15185 

11960* 

7155 
760087650 selo210™ 
9665* 

9535. 9545" 
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U.S.S.R.—RADIO MOSCOW 


1830 
1830 
2230 


2315 
2330 
0030 
0230 


1930 
1900 
2300 
2330 
0000 
0130 
0245 
0330 
0345 
0400 
0500 
0500 


9640 
9705 
15340* 
11750 
11730 
15290 
9705 
9685 
9705 
7340* 
9620* 
9605 9685 


11710 


0315 
0330 
0330 
0400 
0430 


NOTE: For many months during the 
winter and until recently, Moscow used 
a very successful group of frequencies 
including 11690, 11855, 11870, 11890, 
12005, 15150, 17780, 17880 which pro- 


SURVEY BY COUNTRY 


JAPAN: Radio Japan has an- 
nounced new frequencies to take 
effect from November 5th. They 
15195 and 17755 and 
will carry their General Service. 


are 11725, 


No mention was made of any 
change to the language schedule 
and we assume that the times 
given last month will still apply. 
The English broadeasts are gener- 
ally heard after the hour between 


0100 and 1000. 
LIBERIA: As Africa is one of 


the rarest regions to receive by 
radio in N.Z. it was a pleasure to 
hear ELWA, the missionary sta- 
tion at Monrovia providing us 
with a really fine transmission on 
15155 at 2115. No trouble in tun- 
ing this one if the conditions are 
right. 


PHILIPPINES: [From Manila, 
Station DZDA operated by the 
National Civil Defence Adminis- 
tration on 5970 has been received 
at fair strength about 1000. This 
strength suggests that the previ- 
ously projected 10 kw station is 
already in operation. Far from 
being purely a utility station for 
Civil Defence it transmits infor- 


11730* 
15180 
2605S69685* 
17900 
15405 
21505F 
LZ7hO* 
21640 
15200* 
6020* 
9705 


0530 
0545 
0545 
0645 
0700 
0700 
0730 
0730 — 0745 
0745 — 0800 
1030 — 1100 
1030 — 1045 


vided strong reception from 2300 to 
0600. Your correspondent no longer re- 
ceives these and no direct replacements 
have been observed. 


0600 
0630 
0600 
OFS 
DAIS 
0800 
0800 


11845 


mative and_ entertaining = pro- 
erammes. 


RUMANIA: Bucharest has pro- 
vided us with strong signals on 
15245 from 0315 until they sign 
off at 0330. From 0430 for half 
an hour another session is noted 
on 9570 and through interference 
on 11810. Additional frequencies 
are 9590 and 11940, but these are 
only intermittently heard. 


SPAIN: Radio Nacional de 
Espana is well received here with 
programmes luring the traveller 
towards this country with colour- 
ful descriptions of their land, life 
history. Liberal 
their florid music are included, 
making these broadeasts very en- 
tertaining. They are heard from 
2015-2045 through severe interfer- 
ence on the off-band 9366. Also 
0315-0400 using the same _ fre- 
quency. During the © sessions 
0415-0500 and 0515-0600 good sig- 
nals may be received on 6130 and 
9366 especially during the later 
period. 


and doses. of 


SWITZERLAND: ~ Regularly 
received in this country, the Swiss 
programmes, for me at any rate. 
are characterised by their accor- 
dion bands. Their light repeti- 
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tive tunes often help to pick the 
station out from the jumble which 
exists on the crowded frequencies. 
Reference was made last month 
to the highly regarded Swiss DX 
session. Fine choral music is 
often heard and this sometimes 
includes examples of Swiss yodel. 
Times and frequencies are: 1845- 
1930 on 7210 and 9545; 0130-3033 
on 9535 and 11865; 0300-0415 on 
9535; 0415-0500 on 6165 and 
11865; 0715-0830 and 0900-0945 
on 11865, 15315 and 21605. 


THAILAND: The Thai Na- 
tional Broadeasting Station at 


Bangkok is usually heard at fair 
streneth at 1050 on 11905. 


U.S.A.: One of the few com- 
mercial shortwave stations in the 
U.S.A., WRUL ‘‘The Voice of 
Freedom’’ operated by the World 
Wide Broadeasting System in 
New York is at present audible on 
17750 from 2000 to 2130. 


VIETNAM (PEOPLES DEMO. 
CRATIC REPUBLIC): A strong 
signal was received from the 
‘Voice of Vietnam” on 9840 be- 
tween 1000 and 1030. 


YUGOSLAVIA: A transmis- 
sion which has been heard well 
for many months and which con- 
tinues to be heard clearly is on 
6100 from 1830 to 1900. Other 
broadeasts in English have been 
reported but these are either at 
inconvenient times or on frequen- 
cies usually unsuitable for recep- 
tion in this country. 


We have now covered the main 
sources of shortwave broadcasts 
in English at present received 
here between 1800 and 1100. The 
gentlemen with HRO-60’s and a 
few acres of aerial farmland will 
no doubt query this statement and 
murmur many names between 
Afghanistan and Zanzibar. They 
are right of course! 


Nevertheless an average re- 
ceiver and a simple outdoor aerial 
is all that is required to receive 
most of the stations reported, and 
we will keep you up-to-date and 
aware of any newcomers that may 
be received with this equipment. 
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SOVIET RADIO AND TV 
(Continued from Page 23) 


cost an additional 88 to 220 mil- 
lion dollars! 


Greater standardisation is also 
proposed as a means of reducing 
repairs on TV sets. To date, about 
50 models have been produced. It 
is suggested that if fewer models 
were made, the technician could 
learn to service them better. 


To keep Russia’s 4 million TV 
sets in working condition there 
are about 200 service centres (all 
ot course, vovernment-operated ) 
and 7,000 technicians. To serve 
Moscow’s 5 million residents there 
are perhaps 25 TV service shops. 
There are about the same num- 
ber for repairing radios, record 
players, and recorders. The shops 
are so specialised that a TV re- 
pair shop seldom repairs radios 
and a radio repair shop usually 
will not work on a TV set. 


In addition to poor-quality sets 
and parts, the service technician 
is faced with another problem— 
that of obtaining parts. The sup- 
ply of certain types of tubes, re- 
sistors, Gapacitors, switches, and 
transformers does not meet the 
In addition, parts dis- 
tribution, a responsibility of the 


demand. 


Ministry of Trade, is often less 
than perfect. The result is that 
the set owner, particularly in the 
smaller towns, must often wait 
weeks for his radio or TV set to 
be repaired in the government- 
operated shop. 


Given these conditions, it is not 
surprising that the set owner 
sometimes looks elsewhere for ser- 
vice. This has led to instances 
of technicians doing repair work 
on their own time. While such 
‘free enterprise’ has been con- 
demned in the press, it has at the 
same time led to promises of bet- 
ter service in the government ser- 
vice shops. 


REVIEW 


LOOKING AT TRANSISTOR CLASS 
B POWER OUTPUT 


(Continued from Page 20) 
previously caleulated. In a con- 
servative design the driver stage 
will be capable of delivering at 
least twice the driving power cal- 
culated for the Class B output 
stages. The transformer even in 
this case would not be very large 
—half to 1 watt handling capacity 
would be adequate. 


Conclusion 

Class 
have the great advantage of re- 
quiring almost no quiescent power 
and are, therefore, very efficient. 
The design principles are the 
Same as for vacuum-tube push- 
pull Class B circuits, except that 
the transistors’ temperature char- 
acteristics must be taken into 
account. The detailed design 
procedure presented here requires 
only a knowledge of Ohm’s Law, 


B transistor amplifiers 
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arithmetic, and an understanding 
of characteristic curves. 

(This article is based on an original article 
by W. H. Buchsbaum, Industrial Consultant 


to Electronics World and revised by our . 
Consulting Editor.) 


RECORD REVIEW 
(Continued from Page 29) _ 


brines off the climax most eon- 
Salome’s dance is less 
satisfying. Rodzinski strives a bit 
too hard for effect, and his tempi 
are not altogether convineing. 
There is happily a complete re- 
covery in the sharply contrasting 
dance suite, a work reflecting all 
the courtly verve and charm of 
its model. It is well played, with 
suitable taste and polish. 


vincingly. 


On the whole, the sound is 
clean and satisfactory. But it does 
degenerate in the gavotte, and is 
never very warm in tone. - 


Opportunities for 
Eleetronies Industry 


Expansion 


Australia had made remarkable progress in the electronics 
field but there were excellent opportunities for still greater 
expansion, the Managing Director of Amalgamated Wireless 
(Australasia) Ltd., Sir Lionel Hooke, said recently. 


The standard of our engineering profession was very high 
and, whilst the electronics industry had kept abreast of over- 
seas trends, the home market must be protected as a basis for 
the building up of a worthwhile export trade. 


It was vital that there should not be any legislation of a 
restrictive nature in Australia which would prevent co-opera- 
tion and rationalisation if those engaged in electronics felt 


so disposed. 


Sir Lionel said achievement 


of such co-operation and 


rationalisation within the industry was important in view of 
its competitive nature, the diversification of its products, and 
the need to reach higher production levels to meet overseas 


competitors’ costs. 


He also said there 


must be greater 


encouragement for industrial development. 


During his recent overseas visit, Sir Lionel studied latest 
trends in the electronics industry in Great Britain, Europe, 
U.S.A. and a number of Asian countries. 
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Bob’s 


service shop 


This month I again have a 
couple of believe-it-or-not stories. 
The first is my own, the second 
was told to me by a fellow 
serviceman. 


The first concerns TV and goes 
like this. I was called out to a 
TV set which had lost all trace 
of picture. It was quite an easy 
matter to find the trouble—a 
faulty PY81 booster diode. Hav- 
ing replaced this I proceeded to 
carry out the normal routine ser- 
vice checks, linearity, ete. In this 
ease the frame linearity was 
badly adjusted, the circle on 
Channel 2’s test card being very 
ege@ shaped. I made the necessary 
adjustments until it again ap- 
peared as a proper ecirele. (I 
might mention that while this was 
going on the lady of the house 
was elsewhere). Having finished 
the alignment I departed to do 
the next job. 


To cut a long story short, the 
next morning I received a phone 
call from the lady of the house 
mentioned above. She was a very 
injured person and said so in no 
uncertain manner. Having. calmed 
her down a bit (you didn’t think 
I was a patient man?) I found 
out what she was mad about. 


It appeared that the evening 
before she had switehed her TV 
set on as usual before the normal 


RADIO & 


programme had started, in order 
to adjust the fine tuning. She 
said the salesman had shown her 
how to make the adjustment with 
the test card, and lo and behold 
the nice egg shape which she had 
been used to was gone. In its 
place was a wicked cirele which 
this no good serviceman had left 
after doing the job the day be- 
fore. She demanded that I go 
forthwith to readjust it again. 
Well, I explained to her that the 
circle was meant to 
and not an egg shape. 


be a circle 

When she 
said she didn’t believe me I sue- 
gested that she might phone an- 
other servicemen to check up on 
my explanation. She said that 
she would and hung up. About 
ten minutes later she phoned back 
to say she was sorry, mumbling 
the while dark and unprintable 
things about TV salesmen. 


The next priceless story from 
my friend. His partner who is an 
electrician was called to replace 
a lampholder in the kitchen of a 
home. On arriving 
there he saw the lady of the house 
ironing the washing with a very 
old flat iron. While attending to 


customer’s 


the repair job on the lampholder 


he noticed that there was on the 
shelf nearby a brand new auto- 
matie iron. Being somewhat sur- 
prised at the fact that she was 
not using it he remarked upon 
this to the lady. Her reply was 
that the iron had a green cord. 
She was superstitious about green 
and would not use the iron be- 
cause of this. Also, the day her 
husband bought it for her three 


of their relations had gone to 
their just reward, and nothing 


would make her use such a thing 
with a green cord attached. The 
sparkie promptly swapped the 
cord for a brown one and left the 
lady happily ironing with the new 
iron. 


—R. J. HALL. 
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AUTOMATIC MACHINE DRILLS 
PRINTED CIRCUIT BOARDS 


A new fully automatic printed cir- 
cuit drill specifically designed for fast 
drilling of component fixing holes in 
printed circuit boards, has been pro- 
duced at the Scottish plant of Fer- 
ranti Ltd. 


The machine is already being used 
successfully for drilling the hundreds 
of printed circuit boards required for 
the company’s Atlas high-speed com- 
puter, and Argus 
computer. 


process contro] 


Basically, the machine consists of 
two drilling heads either 
tandem or single spindle working; a 
hydraulically - operated co - ordinate 
table printed 
boards which is automatically moved 


allowing 


carrying the circuit 
to bring the board hole centres in 
turn below the drills; and a control 
system for the drilling action and 
table movement which enables’ the 
machine to work unattended except 
for loading and unloading. 


Drilling is carried out to a grid 
system, the holes being drilled in a 
systematic 


pattern of rows and 


columns. The basic spacing between 
rows of the grid system is determined 
by the pitch of the thread of the 
precision rack associated with row 
alignment. A typical pitch is 20 
threads per inch giving a spacing be- 
tween rows of 0.050 in. or multiples 
thereof. 
used for column alignment. 


A similar precision rack is 


“Ips a people clip.” 
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REVIEW 


Basie Principles of Volume 


Expansion 


R. J. HALL 


Volume Range 


The volume range of any sound 
reproducer is the difference be- 
tween the loudest sound output 
and the lowest level which may 
be masked out by baekground 
noise, hum, needle scratch, ete. 

The volume range of the aver- 
age AM transmitter is about 50 
db maximum, and of reeords 
about 30-40 db, sometimes par- 
ticularly with the stereo type, 
somewhat less. 

Some orchestral programmes 
have a volume range of 50 db to 
70 db, therefore it will be seen 
that some form of compression 
will be necessary both in the AM 
transmitter and/or the record. In 
New Zealand the N.Z.B.S. have 
peak limiters in the line from the 
studio to the transmitter which 
compress the programme by a 
fixed amount of 5 db. This is in 


addition to the manual compres- 
by the 


sion which is controlled 


panel operator. However, a lot of 
programmes have a volume range 
of less than 35 db and are there- 
more not compressed in any way 

It will be seen from the above 
remarks that some form of ex- 
pansion will greatly improve the 
realism of orchestral records as 
reproduced by either the home 
record amplifier or high quality 
radio receiver, although the latter 
case 1s somewhat doubtful be- 
cause of the limitations imposed 
by the fairly narrow bandwidth 
as transmitted by AM _ stations. 
In the case of FM of course it 
would be a different story. 

One advantage of the use of 
volume expansion is that it re- 
duces the background noise of 
records. However, a serious dis- 
advantage of automatic volume 
expansion is that the cireuit can 
never duplicate the original 
volume range, because it can have 


é 
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no way of knowing what the ori- 
ginal levels were. It will make 
the loud parts louder and the soft 
parts softer but always by the 
same amount dependent on the 
setting of the expansion control. 
Also, of course, where you have 
both a loud and soft passage ren- 
dered simultaneously the com- 
pressor will compress both by the 
same amount and thus may push 
the soft passage below the noise 
level. 


Practical Aspects 


Most experts agree that any 
expander used should have as 
rapid an attack time as is possible 
in practice, but that the fall 
should be very gradual, up to 1 
or 2 seconds, sometimes more. 
The usual amount of volume ex- 
pansion used should be control- 
lable by the listener to between 
10 and 20 db. 


It is hoped to present at some 
future date a practical circuit for 
the interested reader to build. If 
you are so interested how about 
dropping a line to the Editor tell- 
ing him so. 


MONTHLY 


and ELECTRONICS 
INDUSTRY 


RADIO & ELECTRICAL REVIEW 


Published monthly for radio and 


retailers and  whole- 


salers, electronic engineers, radio 
and TV 
transmitters and radio construc- 


servicemen, amateur 


tors, by The Magazine Press Ltd., 
Publishers of Home and Building. 


Radio & Electrical Review, 
P.O. Box 1365, Auckland. 


| wish to subscribe to RADIO & ELECTRICAL REVIEW. 
1 enclose: £1/7/- for 12 issues posted. 
£2/14/- for 24 issues posted. 
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DUBILIER manufacture a complete range of requirements 
interference suppressors for use with all types 
of electrical appliances and car generators. All 
Dubilier Suppressor Componénts comply with the 


TELEVISION 


AVAILABLE EX STOCK 
FROM 


of the British Standard 


Specification 613, and are designed to help 
the trade tackle all aspects of suppression 
work effectively and quickly. 


DUBILIER Suppressor net- 
works and single units in metal 
and waxed cardboard ' con- 
tainers are for radio frequency 
interference suppression’ for 
use with  4drills—fans—floor 
polishers—mixers — [grinders— 
paint sprayers—refrigerators— 
vacuum cleaners—washing ma- 
chines—cine projectors. The 
popular Dubilier SV12 is speci- 
ally designed for generators on 
cars, motor boats and small 
electric lighting plants. 


DUBILIER’ Television Inter- 
ference Suppression Chokes 
are of miniature design and 
have a high impedance over 
the whole Television Frequency 
Band. These chokes are avail- 
able in one, two, three and 
seven amp maximum current 
ratings. DUBILIER Cord Grip 
Suppressors give effective sup- 
pression of interference’ to 
radio and TV from domestic 
and industrial appliances _ in- 
corporating small motors up to 
500 watts. 


... ALSO COMBINED 
RADIO AND TELEVISION 
INTERFERENCE SUPPRESSORS 


Sole 
New Zealand 
Agents: ee B a 


P.O. Box 873 — PHONE 62-254 
P.O. Box 682 — PHONE 16-100 


CHRISTCHURCH 
AUCKLAND 
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People of importance... 


... use G.E.C. Semiconductors. Because they can’t stand mediocrity, 


they prefer to take the best and think no more about it. 


This iswhy, when semiconductors are to be used, they look first to G.E.C. 


Here is the most versatile range of semiconductor devices in the 
country; sub-miniature signal diodes to Q-band mixers, low-power 
zener diodes to high-power controlled rectifiers and low-noise audio 
preamplifier transistors to high-speed switching transistors! 


All these devices are backed by the G.&.C. standard of reliability 


ensured by continuous and extensive life-testing of the product. 


Write now for details of this remarkable range! 


SEMICONDUCTORS 
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safeguard 
for T.V. 


servicemen.. 


THE BEACON 


T.V. ISOLATOR 


SPECIFICATIONS : 


A new 


Input: 


Output: Switch selected from 3-pin socket 


Fuses: 


Case: 


RADIO 


& 


ELECTRICAL 


Work safe... Isolate your TV set 


from the mains while you work on it. The Beacor 


set loads in compiete safety. 


lsolator is designed to handie all TV 


A wide range of taps is provided 


soak tests or low supply voltage runs to 


230V. 


of 0-110-170-180-190-200-210- 
220-230-240-250-260 


volts. 


A tubular fuse of 2A rating 1s 
wired in each leg of Sec. 


Maximum load current 1.4A. 


The Isclator is housed in a 
compact metal case 
and potted in a synthetic 


resin compound. 


Manufactured and distributed by: 


0:9. 0.4.9.4 


SOON 


Y, 
C) 


O 


Ay: 
BS 


¥ 


show up intermittent faults. 


voltages even wien the mains 


P.O. Box 2757. 


Telephones: 


REVIEW 


so that you can test the set over a range of input 


are above or below 230v. This is helpful for 


BEACON RADIO i 


Cnr. Brown and Fitzroy Streets, Ponsonby, Auckland, New Zealand. 


14-704 and 13-390. 
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A view of the Television Control Room of 
N.Z.3.S. Television Channel 2, Auckland. 


Behind this simple sign stand thousands of 
technicians, scientists and engineers, constantly 
engaged in the search for more efficient, simpler 
and better methods in the complex world of 

; electronics. For nearly 50 years A.W.A. research 
and production has served New Zealand’s needs 
at sea, on land and in the air. From the first 
equipment in broadcasting, to the latest in 
television, radar and x-ray, A.W.A. has proved 

its ability to contribute to the nation’s security 
and progress. 


SY / 


Va 
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WAS 


{+ 
AX 
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Air Traffic Control Centre, Wellington, where 
the air ways are kept under careful surveil- 
lance aided by Marconi Radar Displays 


\/ 


WARS 


Va a, 


s 


DESIGNS, MANUFACTURES 
AND GUARANTEES THE 
AWA DEEP IMAGE 
RADIOLA T/V RECEIVER. 


ry 


LAL 
ae. 


TNT 2 


A / 


Vy 


vars 


MBAOTS 


AMALGAMATED WIRELESS (Australasia) N.Z. LIMITED Royal = Zealand Navy personnel runring 
up A.W.A. CTH7 5 KW Communication 


AUCKLAND ¢ WELLINGTON e PALMERSTON NORTH e CHRISTCHURCH ¢«¢ DUNEDIN Transmitters after installation. 
Al3.0 
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THE LEADING NAME IN SPEAKER 
AND COMPONENTS... ROLA 


Perfection is the constant goal of 
the Rola Company (N.Z.) Ltd. Quality 
is built into every Rola product. 
Throughout New Zealand, men who 
know say... 


44 shahak 


The Rola Company, steadily expand- 
ing in the vital field of electronics, 
now produces Rolatape, a recording 
tape of the same always - dependable 
quality as every Rola product. 


When selecting speakers and components — 


| REMEMBER, IF ITS ROLA, ITS RIGHT! 


@™® ROLA COMPANY (N.Z.) LTD. 
SS 


EASTERN HUTT ROAD, WINGATE. P.O. BOX 5030, NAENAE. 


RADIO) & ELECTRICAL 


“ 


FOR UNEXCELLED SPEAKERS AND 
COMPONENTS FOR — 


* Radio Sets 
* Television Sets 
* Record Players 


+ 


‘ PHONE 67-271, WELLINGTON. 


REVIEW 
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NEW LINE IN RECORDING TAPES 


THAT WILL BUILD GOOD 
BUSINESS “FORK GhOU 


We wish to announce our appointment as 
sole New Zealand Agents for Zonatape 
Magnetic Tapes. 

Zonal magnetic bases were developed 
for use in broadcasting, television and 
film studios and now a full range of these 
tapes is available for use on home record- 
ing machines. There’s good business and 
customer goodwill in Zonatape. Contact 
our nearest branch for full details. 


PRICES 


| DIACETATE | P.V.C. STANDARD | POLYESTER EXTRA _ | Empty spools complete 
Clear Plastic Spool Red Plastic Spool PLAY with boxes 


ZONATAPE is available in three 
types of base: DIACETATE, P.V.C. 
STANDARD and POLYESTER EXTRA 
PLAY. The wide variety of playirig 
times:and, prices will: suit all require ie ee 
ments. Récording: characteristics * ons. 2 Se ee 
all tapes are identical. : 


Modulation Noise: 
55 dB below signal level. 


Green Plastic Spool 


sizes | | | Clear Red Green 
| Type | Length Price | Type | Length Price | Type Length Price | type type type 

No. | (Feet) | No. | (Feet) | No. (Feet) No. No. No. 

ESB/| ESB/2 ESB/3 


7” | 500/12} 1200 | 34/- | 600/12 1200 | 37/- | 700/18 1800 | 56/- 9/8 


Background Noise: 
At least 65 dB below’ peak 
recording level. 


PLAYING TIMES 


DIACETATE P.V.C. STANDARD POLYESTER EXTRA PLAY 


opie Pye lear Plastic Spool Red Plastic Spool Green Plastic Spool 
Variation of Sensitivity: ESE CRROP Gt ee ee e 


(a) within reels not more than 
plus or minus 4 dB. 

(b) Between reels, not more 
than plus or minus 1 GB. 


Inches per | Inches per 

| Type | Length) Secon Type Length pabiedli Type |Length pe 
No. (Feet) z 32 74 15 | No. (Feet) Z 33 74 15 No. (Feet) | IZ 32 74 15 
| Playing time | Playing time Playing time | 
| | in mins. | | in mins. | | in mins. 


Inches per 


The base used in the manufacture ot 
ZONATAPE has a high resistance tc 
stretch, curl, snapping and tearing. 


MADE IN ENGLAND B* 
ZONAL FILM (MAGNETIC COATINGS) LTD., LONDON. AUCKLAND, WELLINGTON, 


HRISTC; 
SOLE NEW ZEALAND AGENTS WHANGARERUAM 


TAURANGA, ROTORUA. 
HASTINGS, PALMERSTON 
NORTH, LOWER HUTT, 
mw NELSON, INVERCARGILL 


} en ——— ee 
| 500/1 | 150 | 32] 16| 8} 4} 600/1 | 150 32! 16 | 8) 4) 700/2 | 225 48 24 | 12) 6 


ee Oe 


500/6 600 | 128 64 32/16; 600/6 | 600 | 128) 64 |32|/16| 700/8 | 900 192] 96 | 48/24 
500/12 | 1200 


‘ 


256 128 64 32) 600/12) 1200 | 256/128 | 64/32! 


